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Penguin Science of Behaviour 


This book is one of the first in an ambitious project, the 
Penguin Science of Behaviour, which will cover a very 
wide range of psychological inquiry. Many of the short 
‘unit’ texts will be on central teaching topics, while others 
will deal with present theoretical and empirical work 
which the Editors consider to be important new con- 
tributions to psychology. We have kept in mind both the 
teaching divisions of psychology and also the needs of 
psychologists at work, For readers working with children, 
for example, some of the units in the field of Develop- 
mental Psychology will deal with techniques in testing 
children, other units will deal with work on cognitive 
growth. For academic psychologists, there will be units 
in well-established areas such as Learning and Perception, 
but also units which do not fall neatly under any one head- 
ing, or which are thought of as ‘applied’, but which never- 
theless are highly relevant to psychology as a whole. 

The project is published in short units for two main 
reasons. Firstly, a large range of short texts at inexpensive 
prices gives the teacher a flexibility in planning his course 
and recommending texts for it. Secondly, the pace at 
which important new work is published requires the pro- 
ject to be adaptable. Our plan allows a unit to be revised 
or a fresh unit to be added with maximum speed and 
minimal cost to the reader. 

Above all, for students, the different viewpoints of 
many authors, sometimes overlapping, sometimes in con- 
tradiction, and the range of topics Editors have selected 
will reveal the complexity and diversity which exist be- 
yond the necessarily conventional headings of an intro- 
ductory course. 


B.M.F. 
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Editorial Foreword 


The author makes his standpoint clear in his Preface. He 
has found very limited use for paradigms in animal learn- 
ing, in rote learning generally and in stimulus-response 
psychology. Here, as in his distinctions between recon- 
struction and reproduction, between amnesias and 
apraxias, agnosias, etc., between disordered function and 
temporary lapses, his judgements, undogmatic and re- 
laxed, mark out an author who has arrived at his position 
after careful thought and experimentation. Thus: ‘Occa- 
sional failures in recall or a temporary difficulty in learn- 
ing need not be taken as symptomatic of a disorder in a 
function. ... Every so often one’s performance can exceed 
as well as fall short of those mean values that correspond 
to the bulk of one’s efforts and achievements. We infer a 
disorder from a permanent or extensive disability in com- 
parison with previous performance or in comparison with 
a suitably defined control group.’ These occasional 
failures and distortions of recall are vividly discussed 
and illustrated in the early chapters. In the later chap- 
ters Dr Talland turns to the permanent or extensive 
disabilities. By the end we have been helped to appreciate 
that, though a useful distinction can be made between 


disorders and temporary lapses, there are aspects which 


are relatively continuous as well as aspects which are 
relatively discontinuous. 

The chapter on ‘Biological Models of Memory and 
Learning’ should prove of especial value, particularly to 
those psychologists who have come to the subject from a 
more social wing. 

This book was written when the author knew that he 
was dying of cancer. The lucid organization, the concise, | 
sensitive and often humorous style cannot fail to draw the 
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Editorial Foreword 


admiration of any reader, both for the man and the scholar. 
After I had received the completed manuscript and sug- 
gested that he might expand certain parts, particularly his — 
own work on the Korsakoff psychosis, he wrote to say that 
I had caught him at a bad time and he regretted that my 
suggestion could not be followed. Within two months 
George Talland was dead. He refers to only two of his 
sixty-odd publications. Those who share my regret at 


his own work in greater detail will find this done in his ) 
book Deranged Memory: A Psychonomic Study of th 
Amnesic Syndrome (Academic Press, 1965). 


Preface 


This book was written to form part of a series in clinical 
psychology, and its primary subject is the disorders of 
memory and learning observed in psychiatric and neuro- 
logical illness. Rather than present these disorders as 
quaint aberrations and irrational curiosities, I have at- 
tempted to analyse them in relation to normal learning 
and memory function, and in order to do that I haye had 
to outline some principles of normal learning and remem- 
bering before delving deep into the pathology of these 
functions. 

I believe that topics familiar from clinical psychology 
cannot be understood properly without some foundations 
in general psychology. My belief does not imply that the _ 
discovery of the laws and mechanisms of normal function 
necessarily precedes our observations of abnormal func- 
tion. Indeed, we owe a large portion of our knowledge of 
learning and remembering to clinical studies. Not a few 
of these studies are quite spectacular and of such immedi- 
ate interest to the general reader, as well as to the trained 
psychologist, that they provide an apparently inexhaust- 
ible source of themes for novelists and playwrights. A 
catalogue of case reports — clinical and fictional — of am- 
nesias, multiple personalities, fugue states, etc., would un- 
doubtedly make entertaining reading, but it would hardly 
amount to a systematic statement of our knowledge of 
these mental disturbances. That goal is more likely to be 
attained by eschewing the spectacular or giving it no more 
than its due weight, and examining the commonplace 
examples of deranged function and the residual processes 
of normal function as well. 

The general plan of this book follows my own ideas of 
what comes first, what second, as well as certain outlines 
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_ find only limited use for paradigms in rote learning, € 


‘ity of disorders in human learnin 
_ observable in firmly established habits, that is in 1 nin 
A acquired rote fashion, but in the unavailability of speci 


ment. These disal 
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common to the series. The latter dictated a classification 
according to diagnostic classes, even though symptoms 
may cut across the boundaries so established. Chapter 1 
is devoted to a definition of the subject matter indicated 
by the title, as I understand it. Chapters 2 and 3 discu: 
psychological theories of learning and remembering, and ~ 
of the processes that, according to the more elaborate 
theories, constitute human learning and memory. Chapter 
4 summarizes some current biological theories that have 
been influenced by clinical observations of memory dis- 
orders, and in turn have influenced the thought of psy- 
chologists. Chapters 5 and 6 present clinical examples of 
disorders in memory and learning and of other related | q 
abnormalities, according to the nosological categories of 
psychiatry and neurology. Chapter 7 treats the same 
material, with different examples and from the point of i 
view of the dysfunction regardless of its aetiology. Chapte: 
8 surveys some of the tests in current use to assess clinical 
impairments of memory and learning, and the few tech- 
niques available to restore defective function. : 
My theoretical position differs in certain basic premises 
sufficiently from that ‘held by many other psychologists 
to warrant a summary statement. I do not dispute t at 
some examples of human learning have many essentia 
features in common with the type of learning anima S 
display, for example in a conditioning experiment, bu tI 
believe that those examples are not very representa j 
human learning and remembering, and eyen les: ormai 
ive about the disorders that can be observed in humé 
learning and memory function. By the same token, I 


though they may involve verbal symbols. The vast major- 
g and memory are not 


memories or in their distortion and contextual misplace 
i 
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filed for future reference, stored, and extracted from the — 
records on demand. 

The occasions on which failures of learning or memory 
became manifest in the clinical setting may resemble the — 
experimental situation in which a stimulus is presented to — 
OF elicit a response — and the response does not follow. It 

would be a serious mistake, though, to conclude from this 

that intact learning or remembering therefore fits the 
stimulus—response paradigm. Except in a metaphorical — 
sense, human behaviour does not include a great deal that 
is a response to anything that can be termed a stimulus 
but is determined by spontaneously initiated action pro: 
grammes. The planning and execution of such pro- 3 
grammes is, of course, closely dependent on an intact 
memory function, and the more severely impaired this i is 
the more behaviour approximates a purely respondent 
model. If my occasional use of the word ‘response’ shoul 
contradict this statement, let me plead the necessit y of 
complying with current technical terminology. I hay 
least tried to avoid using the ambiguous term ‘stimulus’, 
except when treating of theories that are founded on thi 
concepe i p 


than a quantitative account of performance. Those in 
"current usage have been borrowed from several diverse 


vt -their meaning in non-technical speech to be understood; 
i a in some instances, however, a definition seemed to 
desirable. If this book succeeds in conveying to the reade 
my ideas on the topics discussed, he and I will be greatly 
indebted to my wife, Non, for her advice on rephrasing r 
certain passages, as well as to Drs Frank Ervin, À 
Garcia, Michael McGuire and Nancy Waugh, who hi 
_ read the first manuscript and whose comments and | 
may gestions] have been incorporated i in the. present version, i: 


Ñ . 


1 Introduction: Memory, Learning 
and Disordered Function 


In the psychiatric literature there is a well-documented . 
iy report of an epileptic patient, a virtually illiterate man, 
who one day under seizure preached a funeral sermon in 
Latin. It was a sermon that he could never have heard in 
full but must have put together from snatches overheard | 
on seyeral occasions, presumably under similarly abnormal | 
conditions. After the seizure cleared up he remembered 
nothing of his performance, could neither reconstruct nor A 

x 
y 


indeed understand any of the Latin text, and also failed to 

* respond with the appropriate religiously tinged words in — 
‘a word association test. Hypnotic experiments elicited no $ 
more material than did questions and tests under normal — 
conditions of wakefulness. Another report tells of an idiot 
who, i in a fit of anger, recounted a complicated inciden 
that he had witnessed long before and which at the time 
seemed to make no impression on him. 
These are undoubtedly examples of disordered memory, 
Ithough. much less common than those of everyday 1 
getting, yet hardly more difficult to explain. We wou! 


ended meaning. Many biologists and engineers ci 
them with 1 no Jess assurance, assigning to each term 


16 


Memory, Learning and Disordered Function 


learning and memory refer to complex processes that vary 
in their composition and are not fully understood. 

The traditional distinction between habits manifested 
in action and memories vested in ideation plays no part in 
a behaviourally oriented psychology. Memories turn into, 
habits by attaining autonomy, and to ask at what precise 
moment this happens is, as Delay (1942) remarked, as 
pointless as to ask how many swallows are necessary to 
herald the arrival of spring. Learning, of course, applies 
alike to the acquisition of habits and of the contents of 
memories, and indeed behaviourist psychology has dealt 
with the laws and problems of remembering and forget- 
ting under the head of learning. Recent interest in ‘short- 
term memory’ is an outgrowth of learning theory and 
experiments. Melton (1963), one of the leading spokesmen 
of this currently thriving activity in psychology, regards 
the subject-matter of learning and of memory as iden- 
‘tical; one is concerned with the change observed between 
One trial and the next, the other with the interval between 
the same two trials. This is the position of experimenters 
working in the tradition of Ebbinghaus (1885) who laid 
the foundations of laboratory research in verbal learning. 

Clinical investigators of memory disorders are more in- 
clined to distinguish between Processes and mechanisms of 
learning and of remembering and, while primarily in- 
terested in defects of the acquisition and application of 
verbally coded information, are unlikely to concur with 
Underwood’s statement that ‘rote verbal learning is cen- — 
tral to all human learning’ (1949). The laws established 
in laboratory studies should indeed be considered and 
tested in systematic analyses of learning and memory dis- 
orders but ought to be given preference only if they offer 
the most parsimonious or comprehensive explanation. 
They apply to one type of learning and their relevance to 


other types of learning cannot be taken for granted but 
must be demonstrated empirically. 


17. Memory: Reconstruction or Reproduction _ 


Memory: Reconstruction or Reproduction 


Memory belongs to a single organism, man or animal. I 

cannot remember your thoughts or experiences although 

I can learn about them and remember what I have learnt. - 

The politician’s, historian’s, or biologist’s references to 

national or racial or other collective memories is suspect 

and accepted at best as a metaphor or as a statistical 

construct. Nowadays, however, we hear quite a lot about 

the memory of machines, of computers; and the manner 

in which these electronic instruments function has 

suggested new hypotheses to students of human memory. 

i Computer memories can be disordered and, superficially 
f at least, disordered in much the same way as human 
memory. ; 
Geneticists talk about memory when they refer to con- 
stitutional or functional patterns transmitted from one — 
generation to the next. They have indeed discovered the — 
mechanism and code by which this transmission proceeds, “í 
an achievement of immense significance in its own right 
but also in indicating a model of the mechanisms Da 
which information acquired since birth might be coded 
‘and stored, Their model fits the mechanism by which one 
type of life experience is ‘remembered’, that is the highly ; 
selective production of antibodies, and its applicability, 
may also extend to quite different examples of informa- , 

tion storage. Its focus is on coding devices for storage — on 
memories rather than remembering. Remembering is a 
constructive process, not mere duplication, and memory _ 
disorders can arise from other defects than the erasure of a 
neurally coded record, Obvious examples in point are 3 
the later recovery of some memory that seems lost on a 
‘previous occasion, the embellishment and distortion of 
observations, and the confounding or fusion of separate 
incidents. 
Even those who view memory as a purely reproductiy 
functiom do not in fact behave strictly according to th i 

phys tenet, r they, ask you for a full account of a trip you have 
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just completed, they too will expect you to condense and 
edit the information collected. If you trace your way 
through a town you have not seen these last thirty years 
they will applaud you for ‘remembering’ your bearings 
amidst all the unfamiliar landmarks and will accord you 
scant credit for halting at the first juncture that looks un- 
familiar. Examples of exact replication are probably even 
rarer in motor than in verbal behaviour. Poetry and some 
Prose is learned with the purpose of literal reproduction, 
so are legal formulas, the liturgy and magic incantations, 
The supernatural, powers are feared to be exacting; the 
slightest deviation from the sacred text may arouse their 
anger or lose its propitiating efficacy. Man is more 
tolerant and only has himself to blame for all the annoy- 
ance he courts by demanding exact reproduction in recall. 
Small lapses in memory, even if noticed, are not re- 
5 garded as disorders; generally one allows a fair latitude for 
errors in fact, in detail and in contextual placement. An 
artistic recreation of the past, although it may amount to 
a sustained exercise in self-deception or in deliberate falsi- 
fication, hardly qualifies for a disorder of memory. The > 
forgetfulness of mundane matters of the scholar, absorbed 
in his speculations and even the broken appointments of 
those with much flimsier claims to Preoccupation are 
accepted and explained without any suspicion of memory a| 
$ disorder. The implication is that the absent-minded pro- 
fessor or the scatter-brained adolescent could remember 
all that they should if they but tried. Only when con- K 
centrated effort fails to retrieve information that was 
readily available before, and especially data relating to 
BB Personal experiences, are we Prepared to attribute the 
defect to a memory disorder, 


Errors in testimony 


In certain types of ostensibly factual reporting, we must 
take it for granted that a large proportion of the details 
will be incorrect, even though Presented with the utmost 
certitude and in good faith, Victims of assault are 
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notoriously unreliable witnesses regarding the description 

of their assailants, but then so are onlookers who watched 

in safety. An event need not stir up any affect in order to 

be grossly misrepresented in recollection. Stern (1938), 

į who carried out some revealing experiments on testimony, 
x once arranged that during a lecture a strange man should 
walk into the class and ask for permission to look at a 
book in the adjoining library. After reading for a short 
while, he walked out with the book under his arm, con- 
_trary to regulations. The members of the class, who ~ 

_ watched these proceedings with little or no interest, were 

. unexpectedly asked a week later to report the incident — 
- and describe the man, Far from refusing to respond on 
the grounds of imperfect observation or recollection they _ E 
all volunteered to supply a report and tended to give it N 
_ in detail and at length. Most of their statements were 
incorrect, so that no judge could have reconstructed an 
accurate image ‘from the contradictory statements as to ý 
the dress and appearance of the man and as to whether or 

= not he wore glasses’. Only a small minority of the re- 
spondents reported that the man had walked out with thi 


* majority stated that he had put it back on the shelves. 
Stern was of the opinion that the majority dec! 
_ this without thinking, whereas it is more likely that the 


ba ty ing and their reconstruction of the episode from a rule | 
W: they knew, having failed to observe its breach in is 

wy “instance. Commenting on the results of other experim an 
{ Stern showed how much more false recollection is eli ted 


ae 


to one out of every four catch questions, { 
The Femarkable ATES of these testimonies are 
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testimony based, not on casual observation, but on deliber- 
ately rehearsed information is apparent from a court case 
reported by Somerville (1931). A young man telephoned 
the police that his mother had shot herself; the ambu- 
lance duly arrived and took her to the hospital, where the 
son left her while she was still unconscious. After she had 
regained consciousness, the woman gave a lucid account 
of the circumstances that had preceded the accident. She 
said that she had been writing a letter, correctly naming 
the person to whom she had written, that her son had 
been standing beside her and that she had told him ‘Go 
away, Donald, and don’t annoy me.’ Then there was 
something like a pistol shot, implying if not explicitly 
stating that the son had shot her. Subsequently the 
woman developed septic meningitis, became delirious and 
died. On the strength of her statements the son was duly 
charged with matricide. 

In the trial the crucial evidence was given by Professor 
Robertson and was based on one of Dr Somerville’s cases. 
This concerned a cyclist who had been knocked down on 
the road by another cyclist. He was unconscious when Dr 
Somerville arrived on the scene on his motor cycle a few: 
minutes later, but recovered in the course of the medical 


examination. Next day the patient stated and clearly be- _ 


lieved that the accident had been caused by the doctor 


running into him and he continued in that belief even 


though it was contradicted by the man who had actually 


collided with him. The cyclist exemplified a situation in 


which a head injury resulted in the deletion of a segment 


from a person’s memory without concomitant confusion pe 


tegarding the preceding or subsequent events, Professor 
Robertson’s testimony rested on the analogy of this 


example and of the confusion shown by the defendant’s 
mother following her injury. 


The cyclist’s case illustrated the process by which ex- 
Perlences separated by a relatively long gap of uncon- Np 
sciousness are tied closely together in recall and it helped 


to cl 


‘ar the defendant of the charge brought against him. 
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The fact that his mother appears to have been completely ny 
oblivious of her intent to commit suicide is not unique _ 
either; a similar example is quoted in the discussion that _ 

followed Dr Somerville’s presentation. These findings are 

è of considerable interest in regard to memory disorders 

| associated with brain injury, but the reason for sum- 
marizing the two cases at this point is a remarkable distor- ` 
h tion of the facts reported by Professor Robertson in the 
: ` witness box. Although he had twice checked the details of 
the road accident with Dr Somerville, he described it as 
one between two motor cycles and spoke of Dr Somerville 
as arriving in his car. He also gratuitously commented that, 
as a result of the cyclist’s false report, ‘matters became 
strained between’ his parents and the doctor, whereas all 
that. Dr Somerville said was that they had looked © 
strangely at him when he visited the patient the day after 
the accident. 


Varieties of Learning 


Whatever can be remembered can also be forgotten but 
` not all that can be learned is subject to forgetting, or 
indeed to remembering. There is a wide area of overlap 
_ between learning and remembering, and that includes - ys 
__ skills, trades, lessons and all the subject matter of formal: X 
instruction. Psychologists generally also treat the acquisi- 
tion „and „development of habits, traits, attitudes and E 


in 


tion. Whether the manner in Neh such changes occur Š 
also explains how information is forgotten is a a matter o H 


me with the other. 
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the adult years and normally throughout the entire life 
span, although in later years at a markedly reduced rate 
and against compensatory restrictions. A small contribu- 
tion to this process can be attributed entirely to matura- 
tion; the remainder is added, developed and perfected by 
learning. The scope for learning, although wide, is still 
limited by our biological equipment. Certain orders of 


physical events are as definitely beyond the range of man’s 


sensory capacities as the skills of flying or surviving under 
water without mechanical aids. Reflexes and instincts are 
examples of genetically determined, that is unlearned, be- 
haviour but the manifestation of instincts is very con- 
siderably subject to learning and so are the occasions 
when some reflexes are triggered off. We all learn to blush 
On certain occasions, although we do not have to learn 
each appropriate occasion separately, > 


Maladaptive learning 


Blushing, perhaps a trivial example, is worth considering 
for two reasons. Firstly, the child learns to activate a 
physiological response in certain social situations, to a 
class of symbols, even though this response offers him 
neither escape nor any reward, and he will continue to 
make this response under similar circumstances for the 
Test of his life, Secondly, he does not learn a complete 
list of situations, or an exhaustive inventory of the words 
and phrases that elicit a blush 3 he learns rules by which he 
can generalize. The rules he learns may not be universally 
valid. They may be limited to a culture or sub-culture, 
but even within those confines their observation is more 
likely to cause him distress than pleasure. Nevertheless, 
he only rarely — if ever — succeeds in ridding himself of 
this troublesome learned response. 

Blushing is a mild example of maladaptive learning 
and, because it is so common, it is not regarded as a 
disorder. Other examples of maladaptive physiological 
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probably this sort of categorizing carries more convic- 
tion when it is applied to behaviour that seems to be 
more fully under the person’s control, such as nail-biting 
or the avoidance of confined spaces. It seems fairly ob- 
vious that those morbid habits were acquired in ways 
i quite similar to such eminently laudable habits as brush- 
ing one’s teeth and avoiding disreputable dives. 
Behaviour disorders are thus very largely learning dis- 
orders. This statement does not minimize the influence 
of hereditary disposition, of social norms and settings, or 
of such important life experiences as arise from inter- 
' personal relationships, diseases and accidents, Those con- 
D ditions set limits to what can be learned and some of 
j them also furnish the content of learning. It seems likely 
that a man who has difficulties with authority figures 
derives his problems very considerably from some threaten- 
ing interpersonal relationships in his own experience. It is 
also quite probable that given a different genetic constitu- ` 
tion he would have reacted to those experiences in a 
different manner or that a chronic infirmity would — 
aggravate his troubles. Insofar as his problems remain 
unrelieved in the face of objectively favourable experi- — 
_ ences, they present an example of a learning disorder. 
A definition of learning disorders that comprises the Ei ; 
-various types and symptoms of personality maladjustment _ 
» and mental illness is, however, too wide for the purposes 
of this book. It is concerned primarily with disturbances 
vin the ee and reproduction of verbally coded 


‘ture analysing the performance of human as well as ) 
animal subjects. The method for verbal material is prin- 
cipally rote or paired-associate learning which allows for 
a controlled investigation of certain factors that determine _ i 


‘the maine and reproduction of information, but ie i 
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to be more informative about the processes and defects in ; 
verbal function — as well as in human problem solving and 

concept formation — than the standard rote learning | 
techniques. 


Disordered Function 


Occasional failures in recall or a temporary difficulty in 

learning need not be taken as symptomatic of a disorder - 
in a function. All our functions are exercised within 
limits and, with such heterogeneous and often complex 
functions as remembering and learning, the limits are 
| wide. Every so often one’s performance can exceed as 
well as fall short of those mean values that correspond to 
the bulk of one’s efforts and achievements. We infer a 
disorder from a permanent or extensive disability in com- 
Parison with previous performance or in comparison with 
a suitably defined control group. Any attempt to remedy 
such a disorder presupposes its ascertainment and defi- 
nition, if possible in terms of impaired processes as well 
as of performance defects, 


Structural and functional damage 


As in other areas of abnormal Psychology, there is an 
established usage that distinguishes organic and functional 
disorders of learning and memory. This distinction is 
derived from an obsolete metaphysical position which 
tegards man, if not other animate creatures, as constituted 
of a dual substance, body and mind. Behavioural defects 
attributable to bodily damage are called organic, similar 
or other defects observed without concomitant neural 
disorders are called functional. Implicitly, such a distinc- 
tion is based on the postulate that anomalies manifested 


in organic function can originate in or are caused by 
Some non-organic agency; it also suggests that the term 
“organic function’ entails a contradiction. if 
In fact the distinction only reflects our insufficient — 
j knowledge of cerebral mechanisms and of structural 
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defects in the brain in normal as well as in deranged 
function. Organic disorders mean behavioural defects 
associated with known structural damage of the brain; 
functional disorders are similar or different defects ob- 
served in behaviour when the limited techniques available 
cannot show a corresponding impairment in the brain. 
Since nowadays there is fairly universal agreement that the 
organ of the mind is the brain, it follows that disorders in 
mental function, for example in learning and in remem- 
bering, must reflect disorders in brain function. All mental 
disorders are organic as well as functional, and the only 
debatable point is whether the organic damage is struc- 
tural, Theoretically, brain function could be disordered 
with completely intact tissue, for example, as a result of 
some disturbance in the map, or rate, or intensity of 
neural transmission. 

A closely related distinction of mental disturbances that 
can involve memory and learning defects is that between 
neurological and psychiatric diseases, or between neuro- 
genic — a term rarely used because of a preference for 
organic — and psychogenic disorders. The former include 
derangements in mental functions that can be directly 
attributed to brain lesions, mechanical shocks and other 
physical traumata, toxaemias, tumours and inflammations 
in cerebral tissue. Psychogenic disorders are those attri- 
buted by inference as well as by direct observation to emo- 
tional shocks and stresses. Certain personality types are 
more prone than others to develop psychogenic disorders 
under objectively similar stresses, while vulnerability to 


neurogenic diseases varies little within an age group. The x 


distinction between these two types of mental disturbances 
is in terms of their aetiology; their symptoms and signs 
are often identical and the conditions that immediately 
result in a neurogenic disorder can also provide occasions 
for the emergence of psychogenic diseases — typically as a 
secondary or delayed effect. 
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q Learning 


Learning has traditionally been viewed as the establish 
ment of new associations, This paradigm satisfies most 
psychologists as long as it admits sufficient complexity in — 
the patterning of the associations, Its shortcomings are 
ou most apparent when it is formulated in its simplest ver- 


without regard to neurological processes or psychological 
functions evolved in the course of past experience that in- 
tervene between S and R. The S-R model owes its appeal © 

to its simplicity and so does the experimental technique of In 
conditioning which is customarily, if somewhat cavalierly, — 
credited with satisfying the requirements of a pure a 


model. 


Conditioning 


Conditioning certainly represents one type of learning as iy 
this term is defined by Psychologists, and more probably { 
several types of learning. As a technique it stems from 
- Physiological laboratory and, according to some w hty 
opinions, conditioning as formulated by Pavloy (1927) 
accounts only for enduring changes in the function oj 


s heralded feeding time even before the food came into th 


gn 
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food or at the sound of a signal that regularly precedes 
it is a learnt response. Pavlov explained this learning as a 
transfer of the response from the unconditional (US) to 
the conditional stimulus (CS). The mechanism of this 
learning process was the regular contiguity between the 
two stimuli; the conditioned response, that is salivation 
on hearing the bell, in no way influenced the desired 
objective which was the arrival of food. In order for con- 
ditioning to occur it was necessary not only that the food 
be chewed but also that the dog enter the situation after 
hours of food deprivation. If, following conditioning, 
there were several trials in which no food arrived after the 
bell, the conditioned response would extinguish. Extinction 
implies the disappearance of a learned behaviour but not 
its unavailability, since an extinguished response can be 
restored not only by reinforced trials but is apt to recover 
spontaneously after a while. Extinction is thus a highly 
functional type of forgetting, rather like an additional 
learning process, that is, learning not to respond. 

Pavlovian conditioning of human subjects typically 
follows a somewhat different design from reinforcing a 
Positive response by a reward. Experimental examples 
are those of hand withdrawal or eyelid closure to some 
originally neutral stimulus that is paired with electric 
shock in the one instance, with an airpuff in the other. 
One of the best known examples is the case of little Albert, 
the eleven-month-old boy who was conditioned to fear 
rabbits and fur as well as his pet white rat. To begin with 
Albert was fond of playing with his rat, but then every 
time he touched it he heard the noise of a hammer banging 
against an iron bar. After a number of occasions that 
paired this frightening sound with the pet animal Albert, 
who was always scared by the one, came to fear the other 
and for good measure all kinds of other furry objects as 
well (Watson and Rayner, 1920). 


Learning of symptoms 


This experiment in emotional conditioning may indeed 
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serve as a learning prototype of phobias and possibly of 
other neurotic symptoms. Some convincing arguments 
have been put forward for treating behavioural or emo- 
tional disorders as the products of Pavlovian conditioning 
and thus to account for their persistence in spite of their 
maladaptive function. By the same token, therapies de- d 
signed on the conditioning model have been used to f 
relieve patients of their symptoms. It is certainly true 
that some neurotic symptoms, anxieties and phobias in 
particular, are as irrationally related to the causal con- 
nexions in the patient’s life situation as the typical con- 
ditioned stimulus, such as bells, tuning forks, hinged 
bars and electrically charged grids, to that of the experi- 
mental animal. The analogy serves well enough for recon- 
structing the processes by which the maladjustive learning 
may have occurred, but hardly for its prediction or 
effective prevention. To conclude that little Albert has | 
transferred his fear from a nasty sound to a white rat, 
and then generalized it to other furry things, begs the 
question of why he abstracted the furry quality of his 
Pet of all its many equally irrelevant attributes, d 
Pavlov was also a pioneer in producing an experimental s 
neurosis by demanding of his dogs increasingly difficult 
perceptual discriminations in order to make the appro- 
priate conditioned response. After prolonged training 
under those conditions the animal’s orderly behaviour — 
broke down and gave way to manifestations of violence, — 


all unrelated to any consummatory goal, and ‘persisting — 


even after the dog was released from the experimental 
harness. Pavlov re 


‘cognized this behaviour as analogous to 
the acute neuroses of patients and attributed it to a con- 
flict of excitatory and inhibitory processes in the brain. — 
Other dogs manifested their experimental neurosis by 
different types of behavioural ‘anomalies, a variability i 
Pavlov attributed to differences in the relative strengi 


mobility and equilibrium of the two 
processes. 


antagonistic cortical 
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The reflex model of learning 


Excitation and inhibition in Pavlov’s scheme were hypo- 
thetical processes within the brain that he invoked in 
order to provide a physiological foundation for his be- 
havioural observations. They were conceived on the pat- 
tern of actual physiological observations, more especially 
of Sherrington’s (1906) model of the spinal reflexes, but 
not on any direct observation of brain function. Pavloy’s 
typology and model of learning are psychological theories 
for all their ostensible neurophysiological formulation, 
and have been modified and elaborated by students of be- 
haviour to account for behaviour which, whether simple 
or complex, does not fit the hypothetical model of the re- 
flex arc or even of a chain of reflexes. 

As has been pointed out earlier, the great virtue of the 
conditioning experiment is its simplicity, which also allows 
for rigorous control of its component factors. The few 
examples listed above all exemplify the basic pattern of 
transferring an innate response — physiological, skeletal or 
affective — to some stimulus that would not elicit it prior to 
this learning experience. Albert’s pathetic story also illus- 
trates the range of generalization in conditioning, a poten- 
tiality that experiments in higher-order conditioning have 
exploited more methodically. Criticisms regarding the in- 
adequacy of Pavlov’s conditioning paradigm are based not — 
so much on the limitations of the process as on the limi- 
tations imposed by the basic elements on which the pro- 
cess can be built. 


Associative learning 


No matter how rigid the behavioural repertoire of some 
animal species, man’s is much more varied than can be 
derived from such stereotyped innate S-R connexions as, 
for example, food eliciting salivation or noxious stimuli 
prompting withdrawal. Moreover, a breakdown of be- 
haviour into stereotyped responses or movements may 
offer advantages for its analysis but it violates the 


30) 


` is, far in excess of the longest temporal gap between con 


‘avoid the spot where they were given a painful electric — 


food pellet to eat and a large pellet of the same desirable ~ 


large pellet and to eat it on that side of the box that holds , 
_the small pellet and where the floor is not electrified. 
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Principles by which complex organisms actually behave. 
These are the combination and Sequencing of any pattern © 
of responses or movements that achieve the goal, whether ~ 
this be the acquisition or avoidance of an object. Animals, S 
like people, learn how to obtain or avoid something, not 4 
an invariant sequence of movements; if that is what they 
learn, we call it fixation and recognize it as a sign of mal- 
adjustment or neurosis. Learning is manifested as much in 
the capacity to vary behaviour in accordance with the — 
situation as in the capacity to reproduce it. i 
A learnt response is any member of a class of responses { 
defined by functional equivalence; it:is not genetically — 
fixed and neither is the stimulus. To disentangle a stimu- _ 
lus from the environment involves Perceptual differentia: à 
tion and categorization on a functional principle, that is _ 
previous learning. Apart from the limited array of innate N y 
sensori-motor connexions, such Perceptual learning must 
Precede conditioning and also another important tech- 
nique of learning, that is, imitation. Nor is contiguity, i 
even in combination with reinforcement, a sufficient con- | 
dition of connecting a response with a stimulus, There is 
a degree of specificity built into the organism. As Garcia 
and Ervin (1967) have shown, rats will avoid food they 
had ingested prior to the intravenous administration of a 
nauseating agent — even with an interval of one hour, that | 


ditional and unconditional stimulus rcognized by con 
tioning theory — but will not avoid the site associated with 
feeding, injection and nausea. By the same token, they will 


shock but not the food they received prior to that ex- 
perience, Furthermore, given the choice between a small 


food followed by a shock, they quickly learn to pick the } 
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Instrumental conditioning 


The first objection to the Pavlovian theory has been met 
by operant conditioning. Skinner (1938), who originated 
this technique, distinguished two kinds of response: those 
elicited by specific stimuli and the ‘operant’ which enters 
into an S-R connexion only after conditioning. Pavlov’s 
experiments which were typically, though not exclusively, _ 
based on elicited responses have since been treated as a 
sub-class of conditioning and tagged classical, an epithet 
that in the usage of psychologists carries no more respect: 
than they will accord to the ‘old style’, whatever that be. 
Operant conditioning is also known as instrumental, 
stressing the instrumentality of the response. A connexion 
between it and the stimulus becomes established only if 
the latter has the reinforcing property of a pleasurable 
experience or of averting a disagreeable situation. Of 
course, in this paradigm neither S nor R corresponds to 
the meaning otherwise attributed to the term, and is used 
only to satisfy the conventions of behaviourist learning 
theory, even at the cost of logical clarity. 

There are various techniques used for the instrumental 
conditioning of animals, pressing a bar in order to obtain 
food or to stop an electric shock being the most widely 
used. The method is flexible enough to make the response 
instrumental only if certain conditions are satisfied, for 
example, if a particular light is on or off, or if a certain 
interval has elapsed since the last reinforcing event. Ani- 
mals can learn these cues but their discovery of them in- 
volves processes that are not strictly within the realm of 
learning as this term is defined in psychology. 

In experiments with human subjects the mastery of 
these non-learning components of the task are even more 
important for successful performance, so that instrumen- 
tal conditioning becomes a test of perceptual discrimina- 
tion or problem solving rather than a simplified example of 
learning. Following the model of instrumental condition- 
ing, a defect in human learning would be attributable 
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to defects in perception or concept formation or memory, 
or other information processing operations, unless it 
were unequivocally traceable to some faulty associa- 
tion between emitted response and reinforcing stimulus. 
The spinster who made her first conquest in spite of a 
haughty and insulting manner may have developed 
into a trait or style and have failed to find a suitor 
cause of a severe flaw in instrumental conditioning. 


Motor learning; rule learning 


If conditioning paradigms serve as examples for the ac- 
quisition of neurotic personalites, for self-defeating 
rather than effective habits, it is because conditioning is a y 
model par excellence of blind learning. There are, of — 
course, also instances of effective behaviour that we learn _ 
blindly; the simple motor skills like walking are examples 
in point. Typically, though, even those skills are learnt | 
by a process of trial and error and by a deliberate choice 
and modification of the instrumental response, Moreover, 
even at the level of motor behaviour, one does not learn a 
particular response by the use of a repertoire from which E, 
to choose that which best fits a situation and an action 
plan. Children do not learn all over the motions of run- 4 
ning down stairs with each rise and depth of the treads 
they learn a skill that is adjustable to the varied demands _ 
of different sized stairs, including the use of their bottoms — 
if the gradient is too steep for their legs. 

Conditioning and other associative theories of lea; 
tell us little, if anything, about the manner in which 
child learns to discriminate treads without actually in 
ting the penalty of a bruised knee or bleeding nose for $ 
taking the wrong step, or of the process by which stairs — 
of diverse shapes, sizes and surfaces are brought under a — 
common rule of locomotion. Experience with various — 
types is necessary, but a few examples will suffice for quite £ 
successful generalization to many more instances than T 

ve ever been encountered before. The skill of descend 
a spacious well of winding marble steps can be 
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quite readily to a narrow and straight wooden staircase. 
Similarly, the player learns how to co-ordinate and 
sequence his movements so as to achieve a tactical goal, 
how to hit the ball hard at an exposed spot wherever that 
be in the field or court. 

Learning, in the sense of practice and monitoring feed- 
back information, seems necessary only for the acquisition 
of the basic motor skill which can then be applied with 
remarkable effectiveness in a wide variety of conditions — 
determined by the distribution of the field, by the direc- 
tion and speed of the wind, etc. — none of which has 
previously been encountered in exactly the same combina- 
tion. In command of the rules that relate to throwing or 
hitting angle and velocity, the player can solve an infinite 
number of boundary-value problems. 

This observation on motor skills can be generalized to 
other types of learning. In regard to verbal learning, it is 
quite evident that children learn rules, else they would 
never say ‘swimmed’ or ‘runned’. G. A. Miller (Miller, . 
Galanter and Pribram, 1960) stated the case definitively — 
when he estimated the number of grammatically correct 
and meaningful sentences a person utters in a lifetime, 
and the years he would require to learn each with only a 
single exposure and subsequent reinforcement. The pro- 
verbial threescore and ten would be quite insufficient to 
master even a child’s simple chatter by the incremental 
method of learning theories. The solution to the puzzle 
posed by the vast number of grammatically correct and 
usually also meaningful sentences most of us are able to 
formulate is that we learn rules about the construction of 
sentences in a language. These rules enable us to ‘generate’ 
an infinite population of formally correct sentences and to 
reject with confidence sentences that are incorrect by the 
same standards, The rules, moreover, are remarkably elas- 
tic, as any one would be forced to admit after listening to 
a tape recording of a live discussion. 

Disorders of learning thus may, but need not, stem 
from defective associations, whether these involve stimulus 
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substitution or response substitution. They can be attri- , 
buted to direct, and more typically to cumulative, failures — 
in discrimination and categorization or to defects in the 
formulation and application of rules and plans, Some 
disorders may indeed stem from attempts to apply asso- 
ciative learning beyond its limits of effectiveness. One 

can learn a fair amount of history by the associative 

method, but only with the help of appropriate rules of — 
categorization and transformation will one gain a firm — 
grasp of the past. In mathematics the associative tech- 

nique helps in learning the multiplication table but not 
much progress will be made without the mastery of a — 

hierarchy of rules. The child who uses only associative 
learning methods — if there be such a one — may pass an 


elementary quiz but has as little hope of learning history 
as of learning mathematics, 


Registration of Information 
Perception and registration 


Our environment consists of innumerable objects and 
events that are capable of making impressions by means of 


we perceive only a tiny fraction 
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Now, just as we do not perceive all that is perceptible, _ 
we do not remember all that we perceive. We do not even 
remember those perceptual experiences that have quite 
decisively contributed to our learning, for example, the 
Chinese landscapes that have taught us to see perspective 
according to the oriental convention. Sudden disruptions 
in the flow of road traffic may be occasions for perfecting 
our driving skill, that is for learning, and such disruptions 
must be perceived if we wish to escape without damage or 
injury, but only rarely will they be remembered as specific 
occurrences. We listen to the patter of the rain or observe 
the blue sky through the window, and make very prac- 
tical decisions about our clothes accordingly, but only 
exceptionally do we remember those decision processes 
or their outcome or the perceptual cues that were weighed 
in their course. Given either the decision or the cue, how- 
ever, we could reconstruct the other with fairassurance. 

Not everything that is perceived becomes part of our 
memory, not even all those percepts that have exerted an 
enduring effect on our behaviour. Must all memories have 
been perceived? The answer to this question is more diffi- 
cult than would appear on first blush. The problem is not 
only that posed by conceptual memories, by examples of 
posthypnotic suggestion, by subliminal advertising and by 
unconscious impressions. Most of us have had some false 
memories, recollections of events that did not take place 


or at any rate happened quite differently from their re- 
constructed image. In fact all memories differ to some 


extent from the immediate percept of an event, whether 
that be heavily biased itself or reasonably veridical. 


` Elaboration of percepts 


Memories are edited versions of immediate experience, 
edited according to certain well-documented laws. These 
comprise, first of all, simplification, abridgement, stress on 
salient features, omission of unimportant details and 
also the revision, modification and distortion of the con- 


-tent in conformity with certain values, intentions, generic 
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types, etc. The memory of a first ball or stage appearance 
is notoriously embellished in recollection, but observations 
invested with far less personal significance are subject to 
the same forces of screening and moulding. As indicated 
in the previous chapter, the fallibility of memory un- 
mitigated by doubt is familiar from the court room and 
has been demonstrated in the laboratory by experiments 
on testimony and on the spread of rumour, 


ly selfish interests, however, is mistrusted, or ought to be. 
One could draw a sharp line between the two types on the — 
assumption that the first would be factual and strictly 
truthful if that were the conduct Proper to the situation, — 
while the latter could not even if he tried. The dividing | 
line may not always be quite so distinct and there aroi 
many examples of semi-fictitious reports by perfectly or- 
dinary people that serve no special goal — altruistic Or 
selfish — and deviate from the factual beyond all power of ” 
recovery by the narrator, Examples are too trivial to cite 
and pose no serious Problem except for the dilemma about 
f the relationship of perception to memory, 
nough evidence to show that most of the 
$ elaboration crept in after the stage of perception, possibly 
at some phase of retention, although more probably in the 
> AiR Process of recall. The deluded Patient who claims to have 
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never attended a conference in Sweden. Each of you has | 
perceived the other on some previous occasion and seems 
to remember that occasion but they are different occa- 
sions, Can only one of those recollections be based on 


perception? 


The acquisition of memories 


Memories are typically based on perception more or less 
closely, but not all the things perceived are remembered. 
There is evidently a process that transforms percepts into — 
memories, that registers the incoming information so that- 
nt it can be eres or recalled in some manner of like- 


called aA although not every psychologist is 
prepared to use the term, but then not every psychologist 
believes that such a process is necessary to account for the as 
establishment of memories. Its recognition implies a di 


information for subsequent access. This distinction coe X 
not overlap completely with those between blind and in- ? 
+ sightful learning or between incremental and single-tri i 
learning. A child can register the experience of flying over 

the Atlantic Ocean without understanding any of the — 
geographic or engineering accomplishments involved. “he 
There are also many items of information, the names of 4 

_ persons or of chemicals for example, that are registered 

| only after repeated presentation. It could be argued that 
= some incremental or latent learning preceded these in- wy 
stances of registration, but the fact of the matter is that, 4 
given the need or interest, a single exposure is quite suffi- 
cient for learning such a name. í 

A process of registration is necessary to account 
certain disorders of memory and learning, when perce] 
tion as tested by a matching task for example is faultless, 
‘yet the same figure cannot be recognized after only a few fe 
t _ «seconds and with no intervening event. These defects 
„often treated as failures of memory — of short-ti 
a 
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memory — but such a classification does not distinguish 
between the operations of acquiring memories, putting 
information into storage, and those operations by which 
memories are recovered, taken from storage. Both experi- 
entially and behaviourally these are different operations 
and, theoretically at any rate, could be impaired inde- 
pendently of one another, 


Rehearsal 


Moreover, information available for immediate recall is 
not necessarily registered in a memory system, Informa- 
tion that has been quite clearly perceived and is well 
within the span of apprehension is likely to be lost within 
a few’ seconds unless some Operations are performed to 
fixate it, to transfer it, according to Waugh and Nor- 
man’s (1965) model, from a primary to a secondary 
memory store. The extremely rapid rate at which brief 
messages are lost beyond recovery has been demonstrated 
by Peterson and Peterson (1959) and by other experimen- 
ters using their technique. This consists of presenting 
consonant trigrams, for example VJT, for recall after 
delays ranging in length from three to eighteen seconds. 
The trigrams are usually presented vocally and each is 


y by a three-digit number. The sub- 


ediately on its presenta- 
-. This he does until stopped 
the last trigram, that is con- 
hree, six, ... eighteen seconds, 


ducted with healthy and 
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and combinations of two, four and five, as well as of three 
consonants for the message to be retained. This, like 
several other related experiments, points out the impor- 
tant part that repeating the message plays in verbal learn- 
ing, and also raises some questions about the acquisition 
of information through other sensory channels. Covert re- 


consonants man? 


% correct 


Figure 1 Retention of consonants with intervening countin, 


hearsal in the kinesthetic and -proprioceptive modalities 
seems feasible, but hardly in vision, touch, or Saan, 
nor does all the information monitored: by these senses | 
lend itself to verbal coding. R 

The finding that the retention curve drops steeply over 

a span of eighteen seconds in the Peterson-type experi- 
ment suggests that rehearsal prevents a rapid deco 4 
whethér that be a spontaneous process or the result 
interference. Its effectiveness may be due to the op] Py 
tunity rehearsal provides for the coding and organizing of — a 
messages, for the selection and formation ‘of mediators, 
for transferring the information from a perceptual to a 
"memory system. These seem to be the operations for the 
pR of which we would repeat aloud a name we wish t to 
4 © a J Ce, 
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remember. Repetition without such intent should be of 


little value in learning and there is experimental evidence 
in support of this view. 


Filing, categorization and mediators 


The manner by which registration is achieved in the 
brain is known no better than are the neural mechanisms 
of learning skills. Other defects associated with severe 
memory derangements Suggest that it is an operation of 
‘setting up and executing Programme:sequences, As recon- 
structed from its effects, Tegistration seems to correspond 
to a multiple filing operation by which information be- 
comes accessible along each of several tracks. Temporal — 
and-vituational contiguity Provide the most general prin- 
ciple of cross-indexing but there are innumerable others 

ther universally accepted or sometimes quite 


that follow ei 
_ idiosyncratic norms of co-ordination and hierarchical 


trees, 

Allowing for Superordinate as well as co-ordinate links, 
the traditional associationist theory should be perfectly 
compatible with a filing model of registration. It does, 
however, Tequire some rules about the direction associa- 
tions will follow in a given situation, and must also allow 
for mediating processes, It was pointed out above that, at 
the level of conditioning, the Tange of new associations is 
limited by certain innate constraints. Similarly, it has been 
Proposed, for example by C. G. Jung (1953), that some 
symbols, associations at the level of perception and ab- 
stract thought, are also archetypal, (that is, innate). They 
that the ideas and emotions 
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been demonstrated in a variety of learning experiments; 
the latter especially with the paired-associate technique. 
A standard procedure is to use three lists of words, A, B 
and C, and start by presenting items from A paired with 
those from B, then, after a criterion of learning has been 
reached, present items from B paired with those from C. 
and finally A paired with C, always in the same orde 
Whether the learner recognizes the associative link p 
vided by B between A and C or remains unaware of it, 
is effective in facilitating the third learning task. 1 
tors need not be chosen and provided by the ees 
ter; subjects tend to find them spontaneously, although: 
they may not always select the most effective 
and indeed may fail to resort to this ¢ aid altogeti 
A verbal medium may be the safest for fe durable — 
storage of much information, yet the i ja 
necessary for learning could be established more AES 
by means of, for example, pictorial mediators. Never 
less adults and, as experiments have shown, older persons 
in particular are far more apt to choose a verbal mediato. 
and often in accordance with a rigorous grammatical 
Tule which, whatever its virtue, could demand more ti 
“to fit than is available. A flexibility in choosing the most 
appropriate mediators, as well as their availability may 
thus prove to be an important asset in m ny earning. 
situations, an asset which if inadequate could inde 
account for disorders in learning. The acquisition 
varied array of mediators and of a skill in their use un- 
doubtedly makes a principal contribution to the process, iy 
of learning to learn. People differ considerably in their 
propensity to apply this skill. Older persons, as Hulicka — 
(Hulicka and Grossman, 1967) has shown in paired-asso- é 
ciate experiments, are less apt to resort to mediators : 
‘Spontaneously than are young adults, although they are — 
familiar with their use, for they benefit more from the 
instruction to find 1 their own mediators. 
Just as an ieee e 


itial associations — 


or a mnemonic trick can serve as 
jating messages at the same level, 
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pre-established patterns and devices help their hierarchical 
ordering in registration. Poetry is enriched by the uncon- 
ventional application of mediators in imagery and causal 
construction; the utterances and thoughts typical of psy- 
chotic patients also reveal the operation of idiosyncratic 
mediators but these usually fail to serye the purpose of 
inter-personal communication. The creative artist strays 
deliberately from the well-worn associative tracks and 
must judge the boundaries up to which he will be fol- 
lowed. His special skill is in making correct judgements 
as well as in exploring new paths but he, too, may start on 
one and turn back with curiosity unsated. Here is an 
example from Maiden Voyage by Denton Welch (1943), 
the sensitive autobiographer who in retrospect discovered 
significance and beauty in so many seemingly trite child- 
hood incidents: ‘I Poured a whole tin of mustard into my 
bath. It made the water look yellow and sticky and it 
Stung a scratch on my finger, but I enjoyed it because it 
reminded me, for some reason, of the Ingoldsby Legends’ 
(Penguin edn, p. 100), This is the moment for the leap in- 
- to bisociation, as Koestler (1964) would have it, or for the 
recombination of previously established mediating pro- 
cesses in Hebb’s (1949) terminology; but nothing follows, 
not even a laborious advance into association. There could 


be a flaw in the index rather than a failure in finding a 
rare cross reference, t 


Usually the thread that ties 


{ together personal experi- 
ences or items of info: i i 


quent than the other, 
ance differs from all 
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virtually ritual act of filling in a slip of paper and exchang- 

ing it for some cash. If one’s call at the bank happens to co- 
incide with the chance encounter of a friend one has not 
seen for many years, the occasion will stand out quite 
distinctly amidst all others, It will be tagged by the oc- 
currence of something unexpected. : 


Anticipated significance 


Events that conform to anticipation in every detail are 
not the substance of which memories are made. Unlike ny 
“A 


rs 


the drive forced into many detours by processions on the 


main thoroughfares, that which progresses smoothly from — 
home to work will not provide material for three minutes’ 4 


pi 
43 
worth of conversation on our arrival. Experiences are rê- 
membered the better the more information they contain 4 
in the sense of their unpredictability. Indeed, an event ces 
must be unpredictable in some degree in order to qualify _ i 
‘as an event, as something distinct from all the happenings 
that surround it. Registering it is a process of matching, 
the incoming information against some model and the — 
expectancy will also determine to some extent the manner 
in which it will be filed for future reference. t 
One of the filing instructions concerns the anticipated 4 
relevance of the information. It cannot be accidental that 
we usually remember our room number while we are stay- 
ing in a hotel but forget it as soon as we move On; that ` 
we can reconstruct the cards played in a game of bridge 
as long as that information helps our play; that we hold 
the instructions where to turn left and right in a station 
while we are passing through it and then rapidly dis- Ai 
encumber ourselves of this map unless we expect to be 8; 
back again and attempt to fixate it. Most readers of fiction 
can recall the names of characters for just as long as =e 
are necessary to follow the plot and then shed that in- — 
formation or allow it to fuse into some composite image 
with similar residual features from other novels. Repeti- 
tion is only one determinant of learning and retaining 
such information. If the game of bridge was an unusually 
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difficult one, the station an important place in our life, if 
the book contains a story we look forward to discussing 
with another reader, a single exposure may suffice to make 
a lasting impression, to last for as long as it has some 
significance. 

Our estimates of future utility may be in error on occa- 
sions but those are the exceptions. The manner by which 
we arrive at them varies. Sometimes it is a deliberate 
decision but more often it is done automatically by means 
of some unconscious calculation that takes into account 
the probabilities of relevant future events on the basis of 
the past occurrence of similar situations. Interest, of 

- course, has a lot to do with it. An opera fan who can list 
the cast of five hundred performances may not be able to 
recite a single cricket eleven he has watched in the field 
and may not even bother to read their names on the score 
card, He can perceive the difference between the tall and 
heavy fast bowler and the sparsely built spinner but the 
difference is not significant enough to register in memory, 
for he does not expect that at any future date he will want 
to revive an image of or talk about the match. 

Nobody knows what the limits are, if there be such 
limits, of the amount of information the 
Store. It is, however, quite probable th 
limits the 
those that 


human mind can 


performed quite effectively and 
ina remarkably orderly manner if judged on criteria of 


biological usefulness, personal value and interest, and 
other relevant considerations, Clearly, the Process of regis- 
tration also includes some decisions about the term for 
which some item of information is to be held, in other 
words an instruction about forgetting it. 

Efficient learners should also be efficient forgetters. 
Underwood (1957) has Teported some experimental evi- 
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dence in support of this law. His trained learners did 
much better than naive subjects in a test of immediate 
recall of nonsense syllables but twenty-four hours later 
remembered considerably less of the material. Many a 
student can confirm the same law from his personal ex- 
perience of memorizing passages the night before an exam- 
ination. If he succeeds thanks to special learning skills 
applied to the task, one component of those skills is the’ 
ability to acquire information for a limited retention 
period. 


A _Aoding and transformation 


Registration thus entails selection, cross filing, disposition j 
about length and access of storage; all processes carried 
out in the brain with enduring effects on its structure and i 
function. Registration also involves operations of trans- 
formation and coding, since visual images cannot be 
stored exactly as they form on the retina, and information 
received through the other sensory channels is even less 
suitable for isomorphic recording. Much of the informa- 
tion we register is not perceptual at all. Concepts, abstrac- 
tions, relationships, rules and plans can only be recorded — 
and stored in codes, Even visual maps that would seem 
perfectly suited for topographical recording are more effi- 
ciently registered in codes. Chess players report that in 
their mental flow charts the men on the board are repre- 
sented by the vectors of their moves: the castle not as a “i 
Crenellated bastion but as a Greek cross. TEK, 
Coding may involve grouping the data, condensation 
and other tactics of ordering, but typically also entails — 
[information reduction. The transformations by which — 
information is reduced in registration vary in difficulty. 7 
Memorizing the image of a bull depicted on the wall of 
the Lascaux caves should be easier than memorizing Piero _ 
della Francesca’s mural narrative of the Legend of the 
Cross because prehistoric art demanded a greater degree of 
information reduction than the Renaissance. The Renai: 
: sance painters, in turn, reduced the information found in | 
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sacred and mythological texts. The information reduction 
and coding operations are quite obvious in narrative 
painting but are equally present in landscapes and still 
lives, both in the creative process and, as Gombrich (1960) 
has demonstrated, in the spectator’s mind, although his 
transformation is more likely to result in the enhancement 
of information. 

Thanks to information theory the magnitude of the 
transformation involved in coding can be determined 
quantitatively and this is what Posner and Rossman 
(1965) did in an experiment of short-term retention 
which, among other things, also demonstrated that lapse 
of time is not necessarily a major determinant of for- } 
getting. They divided their subjects into four groups and 
presented them with strings consisting of four pairs of 
randomly chosen digits. Each group had a different in- 
struction: (a) to repeat the pairs in reverse order; (b) to 
add them up; (c) to group them according to a fourfold 
classification into high-odd, high-even, low-odd and low- 


even; and (d) to lump together high-odd and low-even as 
against low-odd and high-even, 


The four tasks involved in 
2-8, 4:6, and 5-6 bits, 
transmitted. Although 
the entire string, their 


formation reduction by 0, 
that is binary units of information 
the subjects were asked to repedt 

performance was scored only with 
regard to the first pair which itself was always exempted 
from the transformation. Retention varied with the diffi- 
culty of the transform, being highest following reversal 


of the order. Whether immediate recall under these condi- 
tions tests short-te: 


that some informati 


ment of the same investigators, 
the difficulty of the transform than on the number of 
intervening and therefore Potentially interfering items 
listed, or on the length of delay before recall, 

Still another experiment of these investigators shows 
the enhancing effect of transformation on the retention of 


the loss depends more on 
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a message. Transformation, of course, demands some 
attention and that would increase the probability of re- 
membering the information that undergoes the process. 
Up to a point the greater complexity of the transforma- 
tion may increase the chances of correct recall but it is 
also likely to increase the incidence of errors and of those 
alterations that are necessary to fit some information into 
a pre-existing schema. Defects in learning and in memory 
could arise from this process and would differ according 
to the learner’s capacity to perform the required trans- 
formations, as well as his access to appropriate coding 
templates. 
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Retention 


You can think of retention in the sense of a vessel or @ 
living organism holding a fluid, or alternately in the sense 
of a growing tree retaining its shape. In regard to learning 
and memory the first metaphor is misleading, since neither 
the behavioural nor the neural scientist can point his fin- 
ger to anything that could be kept intact or could leak 
through a crack, Very likely there are changes in the brain 
tissue whenever something is learned or memorized, and 
such changes are lasting in their effects yet susceptible 
to erosion, but no one knows where to find them. The be- 
havioural scientist infers retention from its observable 
effects, somewhat like the shape of the tree from its sil- 
houette against the sky. He thinks of retention as a con- 
dition that intervenes between registration or acquisition 
_ and recall or recognition, though hardly as a continuous 

Process in the sense in which he must account for these 
performances, N 

The acquisition of a skill or of some information is a 
finite event, although it may be accomplished increment- 
ally on successive occasions. It can be accomplished only 
by means of some continuous process in the central 
nervous system and can be interrupted both by direct in- 
tervention, such as an electric shock, or by an indirect dis- 
turbance, such as a distracting or competing activity. The 
same is true of the process of remembering, whether that 
consists of the exercise of a learned skill or the retrieval of 
some message. Retention, however, cannot be a conti uous 
neural process, for it persists through disruptio of cen- 
tral nervous system activity and through distractions of 
all kinds and severity. Learning or information placed in 


i 
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Permanent storage is impervious to electric or mechanical 
shock, to freezing or drugs, to the emotional stresses and 
cognitive loads of life experiences, but can undergo law- 
ful changes with these experiences. 


Schemata 


With habits, skills and other accomplishments, the pro- 
cess of schematization is quite evident. Enthusiasts of 
children’s ‘art’ deplore the instruction given in perspec- 
tive, in techniques of observation and reproduction, for 
once a child has learned to draw things as they appear to 
him, he will no longer be able to draw as he thinks about 
them, the way he used to draw. Having mastered the skill 
of riding a bicycle, he cannot reproduce the exercises by ; 
which he attained that accomplishment — except under _ 
hypnosis perhaps. So it is also with some memories that 
resemble more closely the latest recollection than the 
original event or become a composite of several successive 
experiences with a common principle theme. Learning s 
progresses by degrees toward mastery, memories undergo 
modifications. All this indicates the operation of some on- 
going process in the brain. That retention involves some 
such continuous activity has been widely assumed and 
most notably by the Gestalt psychologists who view > , 
memory traces as acting in constant communication with 
each other, and who emphasize the trend in these traces. g 
over time towards better, simpler forms. While the Gestalt 
psychologists were concerned chiefly with visual figures, 
Stern (1938) analysed the organization tendencies in ver- 
bal material and found that reduction to logical terms, i 
prejudices, interpretations and additions altered the con- 
tent without the narrator’s awareness of deviating from 
the original. 

A record that is subject to continual and progressive 
modification as a result of its “interaction with other 
records hardly fits one’s image of a trace. Some learning, 
certain types of memory may indeed be firm in outline 
and structure, immutable in content, static as well as ~ 
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stable. Other types are flexible, programmatic, subject to 
frequent or continual modification. Remembering uses 
schemata as well as traces. Bartlett introduced this concept f 
into the psychology of remembering, deriving, it from g 
Head, the neurologist, who had used schema in reference 
to man’s postural model of himself which, although it 
changes all the time, yet serves as a standard for subse- | 
quent postural changes. Bartlett (1932) took from Head ‘ 
(1920) the principle of an active organization of succes- 
sive impressions, or their Corresponding responses by | 
which experiences of the past systematically influence ` 
AW those of the present. This active Organization is the 
i schema to which successive experiences contribute in a 
cumulative order rather than as distinct traces. 
This dynamic model of the memory schema distin- 
guishes it from another concept which also involves 
information reduction, that is, the generic type, the assem- 
bly of a few defining attributes such as caricaturists use 
to depict their stock characters and, less conspicuously, 
everybody relies on when drawing, for example, a fish, @ 
Stascape or a family gathering, Bartlett’s concept of the 
schema is like the chess player’s map which is constantly | 
brought up-to-date and seen — particularly in blindfold — 

} play ~ 48 a pattern of positions and moves rather than of 
pieces, Recalling the state of the game'at any specific 
ae Stage can be achieved only by some reconstructive 
‘ort. x i 


‘ 


Serial reproduction 


} In a group of experiments of serial 
_ tion — the one using several subj 
telephone game, 
the same subject 
membering is a 
impressions are 


and repeated reproduc- 
ects in a chain like the 
the other using successive attempts by 

~ Bartlett illustrated his thesis that 1¢- 


g 
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fragmentary. The cursorily articulated hieroglyph of an 
owl, the mulak of ancient Egypt, satisfies all these re- 
quirements and in ten stages of serial copying it under- 
went the progressive transformation shown in Figure 2; 
waning and waxing in size, the wing turning into a tail, 
the ears sharpening, until it assumed the perfectly distinct 
portrait of a kitten from the rear, with a bow around its 
neck, 


Rept T 
r A 
‘ 7 a 


Original drawing Ppa 


h, 
Rfrobat=] Ryder Repel: g Reparti 10 

Figure 2 Progressive transformations of an Egyptian mulak 
into a portrait of a kitten during serial reproduction. (Repro- 


duced from F. C. Bartlett (1932), Remembering, Cambridge 
University Press, p. 180, with permission of the publisher) 


With any but the simplest designs we take it for granted 
that reproductions from memory will not produce exact 
replicas of the model, With verbal material it is commonly 
assumed that recall, if not strictly verbatim, should at the 
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most deviate from the original by substituting synonyms, ~ 
omitting frills and perhaps condensing some phrases. Ti A 
may be a legitimate assumption with some kinds ol 
material but not with descriptive texts. Using several ; 
rather sketchy and partly obscure prose passages, for 
example an Indian folk tale, as well as reports of sports 
matches and scientific debates, Bartlett demonstrated the 
formative influence of personal interests,. attitudes and 
emotional inyolvements on the products of recall. The 
; contractions, alterations in content and enrichment with ’ 
imported material that these stories underwent in serial f 
Rä. reproduction revealed some quite systematic and identifi- A 
= ableitrends. Both content and style changed progressively 
j from the exotic or individual to the conventional. There ~ 
was a tendency toward the concrete, yet proper names — 
and definite numbers would be omitted or varied, Th T 
l texts were radically abbreviated, except where elaborations 
Were needed to resolve ambiguities, Opinions, conclusions, 
~ epithets were apt to be reversed, incidents transposed, de- 
tails selected for emphasis, at times in obvious accordance — 


` with the subject’s personal Preoccupations and values OF — 
_ Cultural norms, 


Bartlett’s most. widel 
notable for its gaps, 
I. H. Paul (1959) pr 
these attributes on 
stories undergo in 
offered no protecti 
__, that it preserved 

while gaps were lil 
| counts. Where 
_ material 


y quoted example was a story 
ambiguities and unfamiliar content, 
‘oceeded to examine the influence OF 
the distortions and fragmentations that ` 
serial recall. He found that far iliarity 
on from a sizable loss of conta but 
the coherent structure of a narrative, 
kely to cause degradation on both these 
gaps created ambiguities, extraneous j 
would be brought in for explicatii 
i -Was the type of person otherwise 1 


i 
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and coherence, the principal attributes of a schema that 
facilitate new learning as well as remembering. 

Apart from its occasional service as a parlour game, 
serial reproduction is not a very common technique for 
the transmission and conservation of messages. Its use in 
psychological research is justified on the ground that it 
allows for the simulation, within a relatively short time 
span, of changes that take place in normal remembering 
over much longer terms. In a research I conducted on the 
amnesic syndrome this technique also enabled me to repli- 
cate in perfectly healthy persons some of the anomalies 
that characterize the reproductions of amnesic patients in _ 
immediate recall. One of the texts in my experiment was 
the following news report culled from a morning paper: 


In a city in India, several thousand schoolchildren paraded 
in the main square to celebrate the sixty-eighth brithday of 
the Prime Minister. While reviewing the parade the Prime 
Minister released a number of doves, the symbols of peace, 
from the cages in which they had been kept. The white doves 
flew over the heads of the young marchers. One of them, 
however, perched atop the Prime Minister’s head while he © 
took the salute. 


The patients reported in immediate recall rather less 
than one quarter of the sixteen content units into which 
this story was divided, but transformed other units and 
gratuitously added information that seemed to fit. The 
tendency to be more exact or more conclusive than seems 
desirable for news reporters was particularly marked in 
attempts to give the number of the children on parade or © 
of the doves released and in rounding out the story with — 
such observations as ‘the children were watching the dove 
until it flew away’ or ‘they were cheering. The Prime: 
Minister thought they were cheering him; they were 
actually cheering the dove.’ 

Under similar circumstances normally functioning 
people would stick closer to the original but in serial 
reproduction, at the end of a short chain of three, in 
which each link reproduced the text presented to him 
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after a delay of twenty-four hours, the final producti 
turned out to be remarkably similar to the immediate’ 
reproduction of the amnesic patients. In contrast to- 
Bartlett’s finding, definite numerical estimates appeared 


white doves, 2000 pigeons, 30,000 school children. The _ 
subjects of this experiment also resorted to interpretations 
of the occasion and to comments on how amusing the 
scene must have looked in order to complete the story, as 
did the amnesic patients, I could hardly anticipate as 
close a parallel as I discovered between the following end- 
ing of a patient’s immediate report: ‘Prime Minister 
had sixty-eight doves to celebrate his birthday. When he 
went to count the doves, one was missing, as it was | 
perched on his head’, and this conclusion of the final 

reproduction in serial recall: ‘In honour of this occasion — 
he released a flock of doves; 44 in number; 43 turned up, 
r it was perched on his head.’ 
There is another virtue in using the test of serial or 
repeated reproduction. The procedure involves discrete — 
attempts at recall on successive occasions. The changes 
the text or image undergoes — contraction, simplification, — 
emphasis, assimilation to Some pattern or norm, enrich- — 
ment — are cumulative in their effect; they progress step- 
wise along recognizable Courses. We can watch in slow 


motion the continuous Process that is otherwise observ- 
able only in its end result, Fur 
‘changes in retention as 


iL, eae 
recall, in situations that are quite unequivocally 


of the situation, for which 


i substantial modifications 
widely spaced trials in repeated 


Or serial teproduction, then the effect co uld be attributed 
z A z + 
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to successive subvocal revivals of the record. Such an 
argument would get around the difficulty. posed by the 
assumption that retention is a continuous ongoing process, 
but in fact rests on an equally gratuitous assumption, for ~ 
there is no evidence whatever that information is in fact j 
held over long periods by means of periodic unobservable 
rehearsals, It is, however, quite probable that whenever 
some new information is registered on the memory files, ~ 
the previous relevant records are reactivated to assimilate 
it and are modified in the process. Isolated memories — 
should thus be the most resistant to change. 


Trace model; decay A 


Speculations abaut the mechanism of retention are based _ 
largely on the trace model of memories which goes back 
to Plato who likened memory to the imprint of a seal on a 
block of wax. Wax being a substance liable to lose its 
shape, the image engraved on its surface is subject to 
spontaneous decay. The notion of spontaneously fading 
memory traces has a strong intuitive appeal, since most of 
our forgetting is gradual and seems to be unrelated to any 
| other circumstances than the passage of time. Time, of 
course, can no more cause forgetting than it causes the. 
corrosion of a girder, but the cerebral mechanism that 
subserves lasting memory could dissipate progressively 
with the passage of time. There is some evidence in the 
experimental literature to support the theory „of spon- 
taneously fading memory traces and much more that 
agrees with the view that forgetting is the result of some 
à interference with the memory trace. 

The trace model implicitly assumes that learning and 
memories are established and retained by a unitary pro- 
cess, whether incrementally or with a single impression. In 
so far as it allows for the coding operations in registra- 
tion, they must precede the formation of the trace. Those 

. filing operations, however, that provide for the future 
availability of the message must take place afterwards, 
since during the formation of the trace, the newly 
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acquired information is very labile and vulnerable to decay. 
The trace gradually strengthens and then having reached” 
an optimum stability by its contextual setting gradually 
weakens. Such a waxing and waning of the memory trace 

best fits a model of two or more successive retention pro- 
cesses which partly overlap and reach their peak at 4 
different times. This’ dynamic model, however, spoils the: 
metaphor, since a sequence of functionally related bud q 
dissimilar biological processes cannot be properly likened 

to the formation of a discrete trace, In fact, trace has beenii 
used to refer to whatever changes in the brain may cor- 
respond to learning and to memories, that is to apparently — 
several distinct biological processes, i 


‘Dual trace model t 
Hebb, for example, in his influential book T'he Organiza- 
tion of Behavior (1949), proposed a dual trace mechanism, 
according to which information is held for short periods 
by an ongoing neurophysiological action in the brain. By i 
means of a neural after-discharge and a reverberatory 


cycle, a stimulus could be active for a while following its 
impact, but this effect 


is closely limited in duration and i 
liable to spontaneous decay, The activity trace, however, 
Promotes the formation 


impervious or, at any rate, are 
Pontaneous decay than activity 
traces. The dual trace model of memory has been sub- | 
jected to criticism and rejected by some investigators on 
the ground that failures in short- and long-term memory 


far less Susceptible to sg; 


ference, and that forgetting curves i 
memory look much the same. 
Theirs is hardly a conclusive argu: 
only a certain number of ways in 
be forgotten or misremembere: 


in short- and long-term q 

È ma tal 
lent, Since there are 
which information can — 
d; “moreover, identical | 
d to several different | 
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mechanisms. It seems more likely that a dualist model 
may not accommodate all the various mechanisms ine 
volved in the establishment and conservation of learning. — 
This could be the conclusion drawn from an experiment — 
in which Hebb (1961) presented his subjects with twenty- 
four nine-digit numbers for immediate recall. Each num- 
ber contained every digit but zero in a different order, 
except that the third number occurred repeatedly in the : 
sixth, ninth and every successive third position. Al- 
though the subjects were not advised about this feature — 
of the experimental design and possibly did not notice it, — 
their recall of that number progressively improved with 
each repeated trial and became far superior to their recall ; 
of the other nine-digit numbers. i 
Hebb concluded from this experiment that the im- 
mediate recall of a nine-digit number could not be sub- 
served by an activity trace, since that would not endure 
long enough to account for the cumulative learning effect. 
Evidently, even a single hearing of the number resulted in 
the formation of some structural trace, although in all 
likelihood that was not the same kind of structural change 
in the brain that would correspond to a long-lasting 
memory. There have been other observations and experi- 
ments that argue for the assumption of several mech- 
anisms, each subserving retention over different time — 
ing in conjunction with the others. : 


spans and each operati 
Hebb’s intermediate trace may indeed correspond to the 


consolidation phase of memory. 


Consolidation 

Consolidation is a process inferred from the observation 
that under certain circumstances information received 
and quite adequately processed for the purpose of an 
immediate response can be completely erased from the 
memory files. Patients following electroconvulsive shock 
treatment, epileptic seizures and concussions of the brain 


-have supplied extensive data on retroactive amnesia, They 


have no recollection whatever of the events that took 
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place immediately prior to those disruptions of their 
normal brain function even though they played an intel- 
ligent, observant and active part in them. The extent of | 
their retroactive amnesia varies considerably but is un- ` 
doubtedly in excess of the life span of a reverberating 
neural discharge in the brain. There have been quite a 
few experiments with rats and other animals that have y 
demonstrated the damaging effect of electric shock applied | y 
to the brain on new learning and similar effects have been 
produced by the application of chemical agents that 
depress brain activity, K 

Chemical treatment allows the experimenter to restrict 
learning to one of the hemispheres of the animal’s brain 
and then investigate the conditions of transfer to the 
other hemisphere. Following this method Albert (19668) 
observed that a single trial seemed sufficient for bilateraliz- 
ing a unilaterally learned response but that following 
another application of potassium chloride to the origin- : 
ally untrained hemisphere this effect was lost. Learning — 
by this artificial means of intracerebral transfer, like new 
learning with the entire brain, needs time for consolida- 
tion in order to last, 

The time required for consolidation varies with species, 
with individual members of the species, with the content — 
and complexity of the skill or information to be learned 
and remembered, with various situational conditions. It is i; 
not known what else is needed for the process of consoli- 
dation to be effective apart from time, except that certain 
central nervous system stimulants seem to enhance the 
process in mice, and at least one chemical agent that in- - 
hibits protein synthesis in the brain exerts the opposite 
effect. This agent puromycin radically alters the electroen- 
cephalographic pattern when injected into the brain, while 
cycloheximide does not, although it also inhibits cerebral 
protein synthesis. By the evidence of the experiments that 
demonstrated this effect, it seems that a protracted neuro- 
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take as long as two days in mice. Structural damage in 
that area of the brain is known to impair the capacity for _ 
new learning. 

There is thus at least one phase in retention that 
corresponds to a continuous activity of the brain, al- 
though it could be argued that consolidation belongs more 
to the process of registration than to retention. Either 
way, it represents a process additional to that performance ~ 
in registration which is tested by immediate or very short- 
term recall. It may correspond to some operations of cross 
filing, of embedding the new information in the context 
of previous records, and involve additional recoding and 
other reorganizing manoeuvres. In the course of these h 
some information will be lost and that which is preserved 
could be subjected to further modifications, similar to a 
those that occur in serial reproduction, These transform- — 
ations could indeed take place in several stages and os ; 
‘tinue over quite long stretches of time until the 

information is thoroughly schematized and then be re- | 

sumed again as new data are grafted on or brought into 
the context of the schema. Speculation with so little solid ~ 
foundation to build upon is hard to justify but, in this 

instance, it should serve the purpose of stressing that 
whatever retention may be it cannot be an inert state lof ty 
storage. ; 


j 


Forgetting 


Forgetting is inferred in exactly the same way as retention 
taken for a static condi- 


is and is also in danger of being 

tion, especially if one uses a container or a wax tablet 
model of memory; the container is seen as drained, the 
grooves that were engraved on the wax tablet as smoothed — 
over, Everyone has experienced occasions when some | 
knack or piece of information was unavailable and later, J 
| perhaps when one felt less tired or preoccupied, it — 
' came back. Forgetting was not tantamount to losing — 
"something, it was rather an example of being unable to — 
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find it, a failure in those searching operations that are 
involved in remembering. When the wanted name is just F 
out of reach, on the-tip of one’s tongue, the methodical y 
search aspect of recall is quite apparent. One snatches at - 
whatever clue is at hand; the first letter, the acoustic 
pattern of the missing word, and systematically explores) ~ 
the paths that may lead to it. Of course, the clues can be — 
misleading and the search could fail for other reasons as à 
well, but often enough it reaches its goal. With highly — 
practised skills, with much rehearsed messages, theré is 10 

need to search and total forgetting rarely occurs, but the © 
possibility of imperfect or partial recall is not negligible. 

Because forgetting is so commonly a case of temporary 
failure rather than of a Permanent incapacity, it has been ~ 
argued that nothing a person learns or experiences is ever — 
fully lost to him. This was a cardinal tenet of such diverse 
students of Psychopathology as, for example, Bergson 
(1911), Freud (1960) and Bleuler (1924). A literal inter- 
Pretation of this proposition appears unconvincing and 
quite incompatible with the argument that a good deal of 
information is registered with an explicit or implicit in- 
tent to jettison it after a while, or with the view that 
learning and memories tend to become schematized. 

The beginner’s crude skill is subsumed in the mastery of 
the accomplished performer; a sequence of closely similar 
experiences tends to blend into a generic memory without 
each retaining its identity. Hypnosis and free association 
techniques, however, have elicited recollections of preci- 
sely such discrete memories as would normally submerge 
in a schema. Freud accounted for their preservation by 2 
dual registration theory of experiences — as memory images 
available in normal remembering and as sensory images 
that persist in their original form, free from subsequent 
accretions, but are available only in dreams, hallucinations 
or free association. The observations that called for this 
explanation are insufficient to confirm the theory and the 
basic proposition that rio memory is ever completely lost 
is itself untestable. Freud (1961) modified it late in life 
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(1930), being content with the statement that nothing 
j that was in the mind need ever perish. The principle of 
spontaneous decay certainly entails complete destruction, 
Wr while the several mechanisms of interference are com- | 
31 patible both with an intact preservation of all learning 
Bt ac and memories and with their partial dissipation. y 
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hy ke If a memory, a learnt response, is not available once or 
t on repeated occasions this can reasonably, be attributed to 
the action of some prohibitory or rival agency which — 
4 prevents its emergence. The source of the impediment y 
may be an affect, a fear or aversion associated with the) 
content of the memory or with the anticipated outcome 
Of the response; it may be the interference of a prepotent 
rival memory or response that takes its place, gets con- 
fused with it or neutralizes it. To begin with psychologists | — 
assigned this meddlesome role primarily to learning 
-that followed the acquisition of the unavailable response | 
or memory and which was therefore viewed as exerting a- 
‘retroactive interference. If you read two intricate novels 
A with much the same plot and background in rapid suc- 
$ _ cession, you are quite likely to transpose in recollection 
it à some characters and incidents from the second into the 
setting of the first. This is even more certain to happen 
s _ if you learn two lists of nonsense words in close succession + 
E as has been demonstrated in countless laboratory experi- 
f “ments, The less articulated, the less codable some mes- 
` sage, the sooner it is followed by a closely similar but — 
different message, the more vulnerable it is to retroactive 
fx interference. $ HA 
Interference between two successive learning experi- 
ences is not all unidirectional. Some details of the first _ 
novel may well displace incidents from the second and the 
` earlier learned nonsense list is apt to interfere with the 
` learning of that which follows it. For many decades — 
proactive interference occupied a second place to retro- 
active as an explanation of forgetting, until Underwood 
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3 - Raa fee 3 5 A 
learning, recovers in time. Basic to this theory is a general 
= model of learning that consists of so many discrete and 


(1957) lifted it into the front rank as a factor in verbal 
rote learning. Several experimenters have since demon- 
strated the adverse effect of previous learning on the 3 
verbatim recall of lists of unconnected words or of | 
meaningful texts. In some instances, however, the effect of 
Proactive interference could be shown only in the recall of 
the second or third item of a homogeneous series, and in 
every instance it is a residual effect manifest in diminish- 
ing the increment from proactive facilitation and prac- 
tice. Understandably enough, one must exercise caution in 
generalizing from such a highly artificial and restricted 
laboratory observation to real life situations. 


Proactive interference and facilitation 


Proactive interference is thought to exert its effect as an 
earlier association, extinguished in the process of new 


Specific associations between stimuli and responses, 4 
model that barely fits the facts of much human learning 
and remembering. Early learning, that is learning in early 
childhood, indeed must proceed by the establishment of 
innumerable entirely new associations but, as the child has 
built up a basic Tepertoire of skills and knowledge, his 
subsequent learning involves more and more transfer and 
new applications from that Tepertoire. Adult learning 
consists almost entirely of the recombination and sub- 
division of Previously established associations and depends 
considerably on the judicious choice of a source of trans- 
fer for organizing, mediating, coding the novel informa- 
tion. Experiments in tote learning deliberately minimize 
the influence of positive transfer effects and thus allow 
scope for proactive interference, but thereby also narrowly 
limit their relevance to much of human learning, 
Transfer of learning, the acquisition of new informa- 
tion or skills on the foundations of earlier ones, the 
development of schemata, are all examples of proactive 
facilitation, as “are those practice effects that take place 
ize 


‘its comparative recency, tO, P. 
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within a series of trials. Proactive interference may be a | 
by-product, observed in recall, of proactive facilitation in 
learning. Underwood noted that in his experiment pro- 
active interference accounted for a 50% loss of retention _ 
in twenty-four hours, but he did not consider the number 
of trials needed to reach criterion on the consecutive days. 
It is quite possible that the subjects familiar with the task 
learned much faster the second day and that the loss of 
information attributed to proactive interference in recall 
ought to be balanced against the gain in acquisition due ~ 
to proactive facilitation. In remembering, proactive inter- 
ference may thus reduce, and possibly even prevail over, 
the effects of proactive facilitation, but it has yet to be 
shown under what circumstances this is likely to happen 
o 
p 


and whether those effects originate from the process 
registration or arise in the course of the searching an 
matching operations of recall. hy J $ 
Retroactive interference obviously cannot occur in the \ 
process of registration. It could take place in the course of i 
retention, causing ‘unlearning’, or in recall. The trace of 
the more recently learned response or message is thought Şi 
to compete in recall with the earlier one and, because of X 
revail over it. Some such 


displacement of earlier impressions by later ones is quite 
es that are in a 


‘apparent in learning and in memorii are in 
continuous process Of development, of schematization. 
Your first recollection of your children whom you see day PA 
after day is as they look, talk and behave now, and you y 
may find it quite difficult to reconstruct their image! of 
five years ago without the aid of photographs and sound 
recordings. Zangwill (1950) reported with considerable 
admiration the feat of a Korsakoff patient who, when asked 
to draw a woman and then a bus, accurately reproduced 
the style and model current ten years earlier. He com- 


- mented that people with an intact memory would hardly 


equal this achievement. The correction of the schema, its 
being brought up to date in the intact brain, could happen | 
as each successive image, each successive message on ‘the | 
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same theme, is being registered. If so, the effect takes i 
place in the retention of the earlier memory, perhaps in its 
implicit and unobservable recall, and not when its overt 
recall is demanded and fails. 


Response-interference 


There is a source of interference, however, that takes — 
place in the process of recall and indeed originates in that 
process. Very likely there are several such sources of inter- 
ference and they are collectively known as response- 
interference. The most fully documented example of — 
response-interference affects free or ordered recall of a list 
of unrelated items such as digits or nonsense syllables. 
Experiments have shown that the digit span thus 
measured underestimates the subject’s capacity to trans- 
mit information, usually referred to as short-term memory. 
Alternative procedures, that require of him the repro- 
duction of only one item from the list, indicate that his 
span is larger than estimated by a test of complete 
enumeration, These experiments in partial recall, of 
course, do not disclose to the subject which item he will 
be tested on until after the presentation of the entire list 
So that in order to succeed, no matter what the required 
item will be, he must remember them all. Since in partial | 
recall he succeeds with longer lists than in free or ordered 
recall it is evident that the number of items available to 
him was larger at the moment of his interrogation than in 
the course of recital, that he loses information in the 
Process of recall. 

The cause of his losing information could be a rapid 
decay of traces but it seems rather an interference of those 
items that the subject has recited, or written down, OF 
pointed to, with the remaining items that are still tO 
follow. All kinds of responses demanded by a task, not 
only those involved in recall or Tecognition, are liable t° 
interfere with successful recall and experiments suggest 
that this effect can be Particularly damaging when certain 


‘items have to be Specially tagged and held in reserve while 
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the others are being delivered. Most experimental 
demonstrations of response-interference have been in tests 
of very short term retention, but the effect is present in — 
and quite familiar from long-term recall. We often set out 
to make a number of points in support of our case, then 
get sidetracked with the first or second point and fail to 
recapture the remaining ones. 

Response-interference that prevents the recovery of | : 
such information as has been well established in long- 
term memory is a temporary impediment. The same 
source of interference with the rehearsal of a message in 
the phase of registration, however, is likely to result in its 
permanent loss. Retroactive interference’ could com- 
pletely destroy the effect of learning, although it is more 
likely to obscure it, to reduce its signal property, in other 
words, to make it less accessible. Under conditions of less 
noise, with better cues, with more persistence or more. 
efficient tactics in search, the same information would be 
available for recall. There are clearly. several sources from 
which failures in recall could arise and the observable 
record of partial or complete forgetting rarely provides a 
clue for deciding whether it is caused by some sort of 
trace interference or by sluggish search. Many striking 
derangement are clearly instances of 


ineffective operations in information retrieval. 


Partial recall 

al as well as complete. Experimen- 
ters who depend principally on lists of arbitrarily com- 
Piled units or paired associates allow their subjects only 
the alternatives of success or failure. Performance scored 
for the number of units recalled or considerations of 
inversions in order, however, make allowances for partial 3 
recall, that is, for partial forgetting. Outside the labora- 
tory there are also other ways in which skills or informa- 
tion learned can be partially forgotten and indeed this 


happens in all remembering that consists in the recon- | 


struction from retained components. There are also | 
AA t 
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experimental demonstrations of partial remembering, for 
example in procedures that provide prompting cues, such 
as the first letters of words, and in recognition experi- 
ments that allow a second choice if the first was incorrect. 
The number of correct second choices far exceeds the 

« chance probability based on random guessing. Outside 
the laboratory everybody has had the experience of re- 
calling a name, a number or of reproducing a manual | 
response only after repeated stabs at it, none of which 
was quite right but Possibly each came a little closer to 
the required model than the Preceding trial. 


Recall 


Registration, learning and retention are all inferred from 
Some performance; the recitation of a message, the exer- 
cise of a skill, some response that the organism did not 
display previously in similar situations, especially if it 
involves a more economical technique for mastering the 
problem on hand. For those concerned with normal 
temembering as well as with its disorders, of all these 
Performances, verbal recall of some information is by fat 
the most interesting, Recall involves the recollection of 
Some past personal experience or some previously regist- 
‘ered information, vocally or in some recorded medium of 
indeed in thought without any concomitant overt act. 
Such a performance can be deliberate, that is, in response — 
to some explicit question or other contextual stimulus, OF 
fortuitous when an implicit contextual cue is assumed t0 
operate. Recall can thus be relevant to the total situation, 
although plainly irrelevant or incorrect in response to the 
question or to the task at hand, n 


Recognition and recall » 


While typically verbal, recall can be visual or tactile, mani- 
fested by means of manual reproduction or reconstruc” 
tion. Information registered through certain modalities 


Recall 


for example olfaction or touch, can be remembered only 
by recognition. Recognition and recall are usually 
regarded ‘as alternate processes of remembering, the first 
as less demanding than the latter. It is quite true that both 
normal people and patients with memory disorders often 
succeed in recognizing that which they cannot recall at 
will, or recognize a person as familiar when they cannot 
recall who he is or where they have met him. All such 
instances of recognition involve a measure of success in 
recall, that is of recalling an occasion, albeit a non- 
specific one, when one previously met the person. 

Similarly, recall does not exclude recognition or even 
its discriminatory operations, for every Process of recall 
terminates with some implicit act of recognition. The 
person who remembers recognizes his memory as correct, 
as fitting the demands of the situation and does so alike 
whether his judgement of a match is objectively correct or. 
false, His judgement of a match must emerge in the pro- 
cess of remembering, for there is no homunculus inside 


his head who knows in advance what it is that constitutes 
the proper memory. The mechanism of recognition 1S. — 
best been described meta- 


completely unknown and-has at 
phorically as, for example, by John Lehmann (1954) who, 
with reference to Proust, compares memory tO â ‘sentry, 


waiting for a password that one cannot possibly know 


beforehand.’ Neural scientists who are hopeful of ‘crack- — 


ing the code’ of memory storage are likely to come up 
against a tougher puzzle when they attempt to discover 
the mechanism by which the information selected from 
the store or the overt response is identified as appropriate. 
They have proposed various models of comparator mech: 
anisms, typically based on a scanning operation, which 
indeed could serve the recognition of perfect identity. 
But the model must also provide for partial and imperfec 
identity, for the intuitive recognition of likeness in a 
Parent diversity, for the bisociative process which Koestler 
(1964). regards as the gist of artistic creation, scientific 
discovery, and humour. ` tage 


— 
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Even though recognition and recall may thus be in- 
separable processes, it is perfectly reasonable to treat the 
two as distinct in accordance with the explicit operations 
performed. Recognition is less liable to failure or error 
than recall because typically it offers fewer opportunities 
for failure or error. The number of faces anyone has the 
occasion to classify as familiar or unfamiliar is smaller than — 
the ensemble of names that could fit either class of faces. 
In experiments, too, the choice of words or objects from 
which a subject selects those he has previously learned is 
narrower than the universe of such words or objects. In 
recall the subject must himself set the limits and he does 
so by initially scanning a much vaster ensemble than is 
practicable in any test of recognition, Success in recog- 
nition, moreover, is also helped by cues and is thus 
compatible with memories less articulate, with learn- 
ing of lesser ‘strength’ than is necessary for successful — 
recall. n 

Experiments employing pre-established finite ensembles 
for learning have shown that recognition is not necessarily 
Superior to recall. On the other hand, Shepard (1967) 
noted that memory for such material as thematic pictures — 
may be virtually boundless if tested by recognition of 
familiarity after a single previous exposure. Since the 
univers of such pictures is practically unlimited, success 
in recognition must be attributed primarily to the ease 
with which familiarity can be determined in the face of 
such distinctive material. The very features that invest 
each picture with its distinctiveness would make perform- 
ance by accurate reproduction quite difficult, as would 
minimal differences between two or more pictures in 
recognition tests. Tests of recall often demand choices be- | 
tween several closely similar items or events — two words 
alike in sound or print or meaning, two or more episodes 
of much the same theme, repeated encounters with the 
same person or situation. Scanning the relevant files, sort 
ing out the suitable entries before matching each for fit 
are operations that can trip recall any number of may 


Recall 


In recognition the last of these is the only one that needs 
to be negotiated with certitude. 


Immediate recall tests 


One of the difficulties in recall is the control of all the 
information that is involved in the task. The material may 
exceed in content the limits of immediate grasp; it may 
re-emerge in a scrambled order; it may evoke. related 
memories that are quite irrelevant to the task at hand and 
crowd the registers with them. Effective recall must shut 
out the noise, restore the original order, piece together the 
units that can be handled at a time. That these operations 
rapidly push the human brain to the limits of its capacity 
is evident from experiments in immediate recall, Although 
described as tests of short-term memory, these procedures 
do not test memory in the sense of introducing some 
delay or distraction between registration and recall. Rather 
do they explore the limits of a subject’s capacity to trans- 
mit series of unrelated message items, that is, his span of 
apprehension or attention span. 
The messages in experiments © 
ally consist of digits or letters or 
without any thread of meaningful connexion. They are 
read aloud or shown in print to the subject at a steady 


rate, fast or slow, one at a time and when the end of the 
string has been reached he has to repeat as much of it as he 
can. If the test is in ordered recall he must observe the 
1 if it is in free recall all he 


original sequence of the items; 
has to do is to reproduce the content in any order that 
suits him, Under the latter conditions he is likely to start 


off with the last few items and then follow up with some 
that were further back in the list. The span of immediate 
recall is quite limited; with digits ordered, reproduction 
rarely exceeds or even reaches a Tun of nine, and four to 
five is the average for normal young adults, 

Patients with very severe memory disturbances usually 


report about as many digits in tl 


n immediate recall typic- 


his type of test as do 


healthy people. For this reason alone, the standard digit 
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words strung together | 
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span is not a true test of memory. More suitable for that 
purpose is the running digit span in which the strings 
presented for recall predictably exceed the subject’s reten- ‘ f 
tion capacity but he is not expected to recall them in full. 
In the standard digit span the subject is first tested on @ 
short list and if he reproduces it without error he is next — 
given a list that is longer by one item, and so forth until 
he reaches a level at which his performance fails. In the © 
running digit span test he begins with strings above that ~ 
range in length and is asked to reproduce the final items | 
only, say the last five or as many from the end as he can, — 
always in the original order. Of course, if he knew in 
advance the length of each string, he would try to ignore 
all of it that precedes the terminal segment and start to 
memorize the digits only as he reaches that point. In 
order to preclude such tactics, it is usual to test the run- 
ning digit span with strings of randomly varying length. 
Patients with memory defects - -perform poorly on this 
task, but that does not make performance in the running 
digit span a performance of memory, although it may _ 
_ justify its use to assess their capacity of learning and 
remembering. Recall in this task, as in the standard digit 
span, follows presentation with a minimal time lag, and 
all the intervening interference originates from the 
message itself, These conditions qualify the running digi t 
span for a test of registration. It is quite apparent, though, $ 
that the running digit span involves operations that are 
also necessary for efficient delayed recall. Since the test 
strings exceed the span of immediate recall and the 
method of presentation tends to prevent rehearsal, the 
common feature of this test and of long-term recall is 
transmission of information under overload conditions. 
Tests of the digit Span or word span are so construct 
as to preclude those coding tactics by means of which. 


information is registered for future recall, Attempts t° — 
discourage normal human subjects from resorting to OF z 
ganizing principles are never fully successful, but th 


Recall 


tention gets as close to that goal as any that employ verbal 
material drawn from a language familiar to the subject. 
One may, therefore, properly raise the question whether 
performance in those tasks has any bearing on such prob- 
lems as reconstructing from memory the farming methods 
employed by a certain community or remembering where 
to find some illuminating statistics on recidivism. The 
common thread is the formidable amount of information 
that, even when susceptible to efficient organizing strate- 
gies, has to be marshalled in these situations. Faced with 
such a task, it may indeed matter but little whether the 
information sought was first heard only a few seconds 
earlier or must be pulled together from several more 


distant occasions. 


Reconstruction 


Recall is a reconstructive process, even at the level of the 
running digit span; it consists of the selection, ordering 
and patterning of data, as well as of their retrieval from 


storage. These two aspects of the performance are, of 
tive process depends on 


course, interdependent; the crea l ; 
the availability of facts and themes and in turn draws in 
d round out designs. Associa- 


additional data to fill gaps an 1 f 
tions are undoubtedly the mechanism by which material 
is gathered in recall but the associations thatwill be operat- 
ive on any one occasion are not all predetermined by what 
happened in registration and possibly also in the course of 
retention. They are very largely so determined in immedi- 
ate recall and with rote learning, Jess so in delayed recall 
and with material learnt for its meaning, and probably 
least in retrospective recollections of life experiences and 


Past thoughts. 


Total recall 

Verbatim recall, the exact reproduction of a movement or 
of an object, as has been proposed above, is a limiting case 
and comparatively rare occurrence. There are indeed per- 
sons who have the capacity described as ‘total recall’; they 
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have been reported but not adequately described or |: 
studied. Total recall is by no means an unmixed blessing, 
for it seems to be coupled with an inability to sort out, . 
edit and efficiently inter-relate the material available. 
Whether this grave deficiency is a necessary concomitant 7 
of total recall is a matter yet to be determined by empiri- 

cal investigation. Eidetic imagery, the ability to project on 
a blank screen a picture after its removal from view and J 
to focus on any of its details has been reported to be quite E 

common in children but rare in adults; it seems to be 
lost as the person acquires an analytic and abstractive 
method of information Processing. He retains the ability A 
to learn verbal material in rote fashion but does not often _ 

exercise it and may not choose to reproduce passages 
verbatim even though he could do so, r 


Level of abstraction 


With information that is readily available, one has the 
option of recalling it at any of several levels of abstraction, 
and the choice must be conveyed by some sort of instruc- — 
tion to the mechanisms which transfer the data from a 
‘storage system into effector processes, Similarly, an in- 
struction is needed regarding the rule by which the 
content of the memory or the Tesponse is to be recon 
Structed from the available data. Of course, this decision 
is itself a feat of Memory, since one has to remember 
which rule is applicable in a given situation unless the 
situation provides the necessary cue. A request for a sum- y 
mary of the plot of Antigone precludes lengthy quotations 
in the original or in translation and contrariwise, the 
occasions are rare when a paraphrase would be acceptable 
for the Salute to the Flag. The limits of fidelity appro- 
priate to a situation or task must, of course, be learned and — 
remembered, and fitted to the closest available pro- 
grammes for transformation. People who recall most 
texts more effectively by content than literally, neverthe- 
less can recite certain m 3 
must go back to the beginning if they’ get stuck half 
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‘while attending a convention and talking with a 
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others can only learn by heart and may reproduce odd 
snatches of the original without filling in the gaps with 
their own words even though encouraged to do that. 


Cues 


Situational cues can determine the content as well as the 
manner of recall, inhibit as well as facilitate the process. 
A typical example of their facilitating effect is furnished 
by the novelist Nabokov (1966) who, in his autobio- 
graphy, relates his first visit to Cambridge many years 
after his undergraduate studies there. His one-time tutor 
completely failed to recognize him until the visitor acci- 


` dentally kicked over a tea tray that was placed on the 


floor, thus reproducing a gaffe he had committed the first 
time he had called on him. An example of the inhibitory 
effect of situational cues is provided by another incident 
from an academic setting. A colleague once told me how, 
group of 
Psychologists, a familiar person walked past and they ex- 
changed greetings. Although my informant was sure that 
he knew that man quite well, he could neither recollect 
his name nor place him. A few days later, returning to his 
university, he met him again and immediately recognized 
him as the professor of archaeology. Travelling on per- 
sonal business, this archeologist happened to pass through 
a convention of psychologists where he did not belong 


‘and where all logical cues led away from him. 


ad mastered a first language before 
been using latterly may not 
first tongue until they hear it 
ments have shown that 


Many people who hi 
acquiring another they have 
recover their fluency in that 
spoken around them. Experi 
material learned in one class-room is more fully recalled 
in the same place than in a different class-room, and even 
Paired syllables are relearned more rapidly if presented on 


the same coloured background on both occasions than 


if the colour is changed for relearning. Internal as well as 
external cues can serve as mediators, so that the relearning 
of nonsense syllables is more efficient if the subject adopts 


A? 


= theoretically, a source of failure independent of the in- 
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the same body posture on both occasions than it is if 
changes, for example, from erect position to supine. Ex- — 
ternal or internal cues are the more helpful the more mar- J 
ginal the success in recall and performance may fail — 
because of an inability to perceive such cues, 


Retrieval strategies 


Insofar as recall is the end product of a search process, its ' 
accuracy and extent depend on the completion of that 
Process. With highly practised skills or much-rehearsed 
data, little search is needed and the probability of success- 
ful recall is high. Once we have learned to write we are u: 

likely to be at a loss as to how to grip a pen and after 
some practice on the typewriter the need to search for a 
key is the exception rather than the rule. We can name 
Our present address quite promptly, but may require some i 
time to name an earlier one that was as readily accessible — 
at that date as is our current address now. We can repeat 
the latest news in considerable detail and with fair fidelity _ 
to the report we have read or heard, but are unlikely 1 N 
reconstruct yesterday’s quite so well even with a good deal | 
more effort and have little chance of recapturing last — 
week’s. Whether this is so because traces decay over time, i 
„Or are overlaid and the content is pushed into more re- 
mote files, the signal to noise ratio of this type of informà- 
tion progressively contracts over time. | 

__ The lower the signal property of a memory, the less _ 
likely it is to be retrieved in search or the longer the search \ 
required to retrieve it, There is always a chance prob- | 
ability of hitting on it early in the search process, as there 
is of giving up the search before reaching its goal. Yet 
another possibility is a premature termination of the ¥ 
search with an incorrect or Partly correct response which 
is mistaken for the correct one, Failure in matching the: 
content of recall to the object of the search ‘process ine 


accessibility of its storage. Signal detection theory has 
_ sorted out two components that contribute to errors 19 
g k TRF a 
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recognition or matching. One is a defect in discrimina- 
tion, an inability to perceive distinctive cues, as happens 
when we mistake a child for his identical twin. Another 
cause of inaccurate recognition is the adoption of lax 
standards of discrimination. Some people regularly accept 
more lenient criteria of identity or of truth than others 
and everybody tends to apply more stringent criteria in 
certain situations, for the type of data that are especially 
significant to him. One is more willing to drink from a 
bottle that bears a label dimly reminiscent of a delectable 
wine than from a bottle that looks equally reminiscent of 
a medicine that once relieved a crippling intestinal cramp. 
Whenever rigorous criteria of identity are in force, the 
search process is likely to be more exhaustive and to con- 
clude with a response of ‘don’t know’ rather than with 
an incorrect answer. There are several possible search 
strategies and the most effective keep down the load of 
information needed for progress, and eliminate duplica- 
tions. Failure of recall very often results from a persevera- 
tion with an incorrect response, an apparent inability to 
direct the beam away from that unpromising spot. In- 
efficient search strategies create more recall interference 
than the efficient and also produce less enrichment gener- 
ated by the search process. For it is evident in many 
instances of recall that related and relevant content 
accrues to the information sought in the process of search, 


4 Biological Models of Memory 
and Learning 


The changes in behaviour manifested in learning, the 
registration, storage and retrieval of memories all arise in | 
the brain. Most psychological theories of learning and 
remembering have been formulated with a brain model in — 
sight. This respect shown to the laws and mechanisms of ~ 
the neural sciences may have guarded psychological specu- 
lation from flights into fancy but has hardly endowed i 
with rich factual material, While a great deal is known 
about the behavioural and experiential aspects of learn: 
ing and remembering, the neurophysiological processes 
involved are far from clearly understood and the neuro- 
pathology associated with disordered function is quit 
Patchy. The most valuable lessons learned from the neural 
sciences are those which invalidate certain theories of 
learning and remembering. It is incompatible with current 
neuropathological data that learning and remembering — 
should be subserved by one specific, however large, area OF 
~ the brain; it is improbable that memories should be repre- 
sented uniquely in any one site of the brain; and from 
Penfield’s (1954) observations of epileptic patients it 
seems likely ‘that the mechanism of recall or memory 18 | 
anatomically separated from the mechanism of recording. \ 


Neuroanatomical Models 


Biological theories of learning and remembering divide 
into two general classes. One is the product of the clinical 
laboratory, and of the yenerable scientific endeavour | 
map parallels between bodily and mental functions. It 
goal is to isolate the sites in the brain that are invo 
in the processes of learning and remembering, rene 
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which results in impaired learning and memory: 
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other approach is less concerned with anatomical areas 
than with the electrophysiological and chemical properties 
of the brain, and attempts to reconstruct from these data 
a working model of cerebral function. The contributions 
to the latter theories have come chiefly from the neuro- 
physiological and neurochemical laboratories, with sup- 
porting observations on experimentally controlled animal 
performance. 


Limbic system 


Most of the anatomical information has been obtained by : 
Post-mortem examination of the brains of patients known ny 
to have had severe memory or learning disorders. The 
majority of these studies implicates one or another site on 
a functionally continuous neural circuit, the limbic 
system, that involves the cingulate cortex, hippocampus, 
fornix, hypothalamus, mammillothalamic tract and thala- 
mus. More especially, the mammillary bodies have been 
found to be damaged in a large number of cases but simi- 
lar psychological defects are also associated with lesions 
in the medial dorsal thalamus and with bilateral ablation 
of the hippocampus, if the tissue involved extends a given 
distance beyond uncus and amygdala. i 
Only the effects of temporal lobectomy can be cval . Í 
ated with the precision and control afforded by a surgical 
Procedure, Of the several sites listed, the fornix has been 
transected operatively in a number of patients but ger 
of consequent defects in learning and memory form e 
exception rather than the rule. The dorsal medial thala- 
mus has also been subjected to partial extirpation by 
Stereotaxic surgery, for example, in order to relieve other- , 
Wise intractable pain, but there is only the most tentative 
evidence of learning or memory impairment in patentai \ 
who underwent such operations. Brain damage in the 
mammillary bodies as well as in most other areas impli- 
cated in the amnesic syndrome has been caused either by 
degenerative changes, by vascular accidents, by inflamma~ 
tory diseases or by the pressure of tumours. In one patient, 
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a case reported by Rizzo (1955), the memory and other © 
psychological disturbances characteristic of the Korsakoff 

syndrome developed with the growth of a haematic cyst 
and disappeared with its recession. The patient died within t; 
a year of his recovery from a lung disease and autopsy 4 
revealed an empty cyst adjoining the mammillary bodies. — 


mammillothalamic tract, ERAR 


cingulate cortex 


thalamus 


mammillary body’ hippocampus fornix 


Figure 3 Brain centres implicated in memory disorders iW 
In most other instances the pathological record of the 
cerebral damage associated with the onset of a memo! 
disorder becomes obscured during the interval that pre 
‘cedes autopsy, and even in instances of surgical exposut oe 
of the brain it is often difficult to determine how much 
tissue may have been damaged indirectly and in what 
cerebral regions or systems, f 
Ablation experiments with animals allow for the exact 
demarcation of cerebral areas as well as for accurate com” 
parisons of pre-operative and Post-operative performance: 
Their lesions, however, have only a limited applicability 
to human learning and even less to those operations | 
remembering that seem unique to man. It is significant 
that the limbic system, implicated in severe memory dis 


hes 


` which plans are set uP 


p 


turbances, is involved principally in the emotional be- 
haviour of subhuman species. The gulf between the two, 
sets of observations is not unbridgeable, since most clinical be 
reports about severely amnesic patients also mention — 
anomalies in affect and particularly in spontaneity. There - 
is some indication that the relative contribution of the 4 
latter symptoms and of the amnesic derangement may. 
vary according to the site of the lesion in the limbic — 
system but the observations available to date do not alloy 

for any definitive conclusion. 


Functional maps of the brain 


anatomical evidence is strongest where i 


In fact the neuro 
rules out certain hypotheses. Except for verbal messages, 
BES) 


information is not recorded in one hemisphere but prob- 
ably duplicated in the mirror position of the other hem £ 
sphere and very likely in several additional sites or nets- 
“of the brain as well. Cerebral systems necessary for learn- — 
‘ing, for the transfer 

ies of memories and may not be 


Storage, are not depositori 
necessary for recapturing old memories. The hippocam: 


pus, by modulating reticular and thalamic neural patterns, 
seems to serve the function of investing incoming mes- 
sages with significance and assigning their place in the 
memory files, of embedding them in the matrix of pre- 
established records. Whether any such hypothetical func- 
tion also involves the recoding processes necessary fo 
registration is entirely beyond verification in our presen 
state of knowledge; nor can We determine the extent to 
which the other functionally rel; ? 


ated brain areas are neces 
sary for these operations. They, or some of them, are quite 
apparently involved in 


of information into permanent 


those intentional processes by, 
and in the sequencing operations 
ed, The plans that require an 
fornix system comprise all~ 
types of sustained and goal-directed behaviour, other than 
those which are propelled by sensory feedback or } 
logical drives or overlearned skills and habits, and 
4 Ai 


by which they are execut 
intact mammillothalamic- 
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the registration of information as well as the search for 
and recovery of memories. 

Although the content of learning and of remembering 
may be of the highest order and complexity, the phylo- 
genetically older and architectonically inferior divisions of 
the brain are as necessary for executing the required 
operations as is the cortex. Disorders of learning and 
memory have been reported in many patients with indis- 
putable lesions in the limbic system. The case for similar 
derangements associated with exclusively cortical lesions is 
much weaker; it has been put forward perhaps more 
forcefully on a priori grounds than on those of empirical 
observations, and in either case seems tenable only on the 
assumption of diffuse rather than focal damage. 


Neurochemical Models 


- The structural changes that could occur in the brain as 4 
result of learning and that would break down when some- 
thing is forgotten have been conceived both in anatomical 
and in chemical terms. Anatomical changes that are 
thought to correspond to new learning are at the cellular 
or neuronal level. Biochemical changes have recently been 
formulated at the molecular level. Anatomical models 
typically focus on the synapse, the junction between any 
two neurons, and on the thousands of dendrites by which 
each neuron enters into synaptic connexions. These 
synapses are modifiable; they grow knobs; their power 

an be increased by repetitive activation and thus they 
provide an ideal medium for long-term retention prime 
by a transitory process of information storage. The synap- 
tic model of structural memory allows for growth with 
experience in spite of the fact that the number of brain 
cells available over a life span is determined at birth an 
progressively declines. This model does not depend on the 
hypothesis of qualitative differences in neurons or indeed 
on the assumption that information is stored in single 
neurons. It does not run counter to the empirical laws of 
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the neural sciences and admits a fairly direct translation 
into computer hardware. All it needs is some proof that | 
learning and forgetting are accompanied by predictable» — 
changes in synaptic structure or function. 

Whether learning is subserved by neural growth or by 


it involves some bio- 


changes in synaptic transmission, 
chemical processes either at the stage of acquisition or in | 
storage, or in both. There has been considerable interest — 
in the part played by acetylcholine, the agent released in 
the process of synaptic transmission, and in cholinesterase, — 
the enzyme that neutralizes it, and some indication from 
animal experiments that chemicals inhibiting one or the | 
other exert differential effects on newly acquired and on A 


established habits. Following the discovery of the part 
etic information, there has pai 


d experimentation on the | 


played by pa in storing gen 
been extensive speculation an A 
possible biochemical mechanism by which information 
acquired through experience is stored. ‘These proposals " 
have considered such reactions as nucleic acid synthesis, 
protein synthesis, enzyme induction, and antibody forma- ~ 
tion as possible models for the biological basis of this $ 
‘process,’ Barondes (1965), the author quoted, adds that È 
the neurochemical theories of learning and memory. are 
founded on a self-evident proposition, assuming that the 
biological regulatory mechanisms of the organism must i 
also operate in the central nervous system to mediate i 
information storage. His interest is in the part protein A 
molecules play. in the development of new Synaptic con- | 
nexions, Other investigators are more interested ‘in the Ai) 
protein molecule as the physical trace, varying in structure 


according to the content of the memory it encodes. 
t 


Molecular basis of storage 4 
The theory that memory traces are formed by the re 
arrangement of the molecular structure in a nerve cella 
goes back at least to Delboeuf (1876) who proposed it 

_ almost a century ago. Experiments have since shown that — 

the structure of protein molecules is subject to. change, 
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especially under the impact of electrical impulses travel- 
ling in nerve fibres. The resulting new structures, how- 
ever, are short lived and could not serve as the biological 
storage mechanism of lasting memories. They are, how- 
ever, capable of reproducing themselves in an interminable 
sequence of replicates, by means of templates provided by 
RNA (ribonucleic acid) molecules, According to the 
theory, each replicate modulates the release of the synaptic 
transmitter agent so as to reproduce the pattern of electri- 
cal impulses associated with new learning. Hydén (1965); 
the champion of the theory that learning is accomplished 
by the production and release of distinctive RNA mole- 
cules, and consequently by distinctive protein molecules, 
has, along with his followers, done extensive research 
to demonstrate the importance of RNA in learning and 
retention. They have observed changes in neuronal RNA 
during conditioning in experimental animals that could — 
indicate an increased rate of R NA synthesis. Animal experi- 
ments have shown that pharmacological inhibition of 
neuronal protein synthesis impairs the retention of con- 
ditioned responses and may indeed prevent the transfer of 
learning from a temporary to a stable storage system. 
There have`been reports of improved learning in patients 
with memory disorders after oral or intravenous adminis- 
tration of RNA or of a drug that is alleged to promote 
RNA synthesis in the brain, and also of favourable learning 
effects in animals as a result of similar treatment. 

Most puzzling of all experiments in this field are those 
that feed trained animals or their brains to untrained 
Tepresentatives of the same species and show that this 
‘cannibalistic’ procedure speeds up learning, and that 
moreover its facilitating effects are quite specific to the 
learning task on which the victim was trained. In view of 
the numerous negative results in similar experiments, the 
evidence for the chemical transmission of learned 1°- 
sponses between different members of a species is far from, 
conclusive and even if it were so it would allow for more 
than one interpretation. The same observation applies t° 
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all experiments conducted to test the role of RNA in 
learning and remembering. Most investigators have failed 
to improve the performance of patients with memory dis- 
orders by giving them RNA or drugs that are thought to 
stimulate RNA synthesis. Experiments designed to inter- 
fere with protein synthesis in the brain indicate that RNA 
may only serve in transferring information to protein 
molecules rather than in coding it or indeed that the 
messenger RNA involved in information storage must be i 
available prior to new learning. Furthermore, as Cohen, 
Barondes and Ervin (1966) have shown, such antibiotic — 
agents as inhibit protein synthesis may interfere with 
learning or retention, not by means of a direct chemical — 
effect but through disrupting the normal electrical activity 
of the brain. 

The experimental findings available to date, apart from 
being far remoyed from the operations typical of human 
learning and remembering, are controversial and the attri- 4 
bution of the positive results to the role of RNA or protein — 
molecules is somewhat arbitrary. From the psychological 
Point of view the real difficulty lies in the attempt to 
break down all learning and experience into elementary $ 
units or memories, each of which could be coded ina | 


different molecule. 


Synaptic changes in learning 
m is not so insurmountable in neuro- 


Perhaps this proble: t : 
nisms of learning and in- 


chemical analyses of the mecha’ 1 
formation storage that are geared to a model of synaptic _ 


changes in which a specific memory is determined, not by 
One, but by any number of sites along a neural pathway p 
and by their sequential order of firing. Examples of dis- y 
sociative or ‘state-dependent’ learning in which animals 
trained under a drug could display a conditioned response 
only if again injected with that drug may be quoted in 
support of this brain model of learning, The drug could, 
ely as a potent cue, Se like 


of course, serve mer 
Proust’s madeleine. 
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p Ñ 
Another conditioning experiment combined with injec- ; 


tion, however, produced evidence against the hypothesis 
that information is stored by means of synaptic changes 
along specific neural pathways in the brain. In one of his 
experiments exploring the conditions by which learning is 
transferred from the active to the depressed hemisphere of 
the brain (cf. p. 58), Albert (1966b) removed a rat’s medial 
cortex. After this operation, the rat was unable to perform 
the conditioned response even though both hemispheres 
were functioning normally. Retraining could, however, be 
speeded up by intraperitoneal injection of the removed 
and homogenized brain tissue. This effect could be ob- 
served only if the operation was delayed for several hours 
after the original training (more evidence for consolida- 
tion) and was entirely absent if the tissue injected came 
from other brain sites or from the excised area of another 
animal — evidence against cannibalism as a technique tO 
improve learning. The positive results of this experiment 
are certainly incompatible with the hypothesis that the 
chemical changes that subserve learning occur in specific 
Synapses or nerve cells, since it is quite improbable that 
the injected tissue would find its way to such sites in the 
originally depressed hemisphere, 

Current biochemical models of learning and of informa- 
tion storage would appear to have assumed a significance 
far beyond that warranted by the tentative coriclusions of 
largely contradictory experiments. This is due in part to 
the expectancy of a decisive breakthrough and especially 
to the hope of discovering effective pharmacological agents 
for the control of performance and the remedying of 
defects. Just as pharmacological treatment has offere 
the most powerful means to relieve the symptoms of an‘ 
to control disordered behaviour in mental diseases, it 4 
widely expected that they will also benefit mankind bY 
correcting learning defects and failing memories. If they 
will, we can only increase our gains by knowing how they 
achieve those effects. 
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Neurophysiological Models 


Neuroanatomical theories of learning and memory entail 
a neurophysiological explantion, for they assume that the 
damage in a site crucial to these functions interrupts a 
cerebral activity. In so far as the hippocampal—fornix— 
mammillary system is most often implicated in memory 
disorders, it is believed that it constitutes a pathway to oe 
whatever storage sites there may be in the brain. A close - 
and stable correspondence between cerebral structure and 
function is predicated both on a priori grounds and sup- | 
ported by empirical data obtained from clinical studies 
and from animal experiments using ablation and stimula- 
tion techniques. There is reason to doubt though that this 
correspondence is as close in the intact as in the damaged 
' ‚brain, in the wakeful as in the anaesthetized animal, 
Neurophysiological models of learning and memory, 
_ though they be couched in terms of some degree of localiza- 
tion of brain function, need not imply structural 
changes, They can be formulated on the assum} 
the elements of the brain remain constant and u 
and that learning and remembering are accomp i) 
the functional reorganization of these elements. Neuroz 
Physiological theories are concerned primarily with: the 
functional properties of neural systems, of networks BS. 
well as single neurons, tracts and nuclei, The experi- | 
mentally established constraints on these systems also $ 
serve as clues to their likely function. Their basic unit is 
the neuron which is either at rest or firing, carries messages _ 


in one direction only and transmits them to an adjacent 
eurons are not all at rest in the | 


on and therefore the effect of 
organ or of a — 


nchanged. 


neuron across a synapse. N 
absence of synaptic excitati 
an external event impinging on a sense ; 
neuronal impulse traversing the synapse is to modifya pre- 
existing state, The impulse generated by a single neuron 
is thought to be ins 


although its repetitive impact on, for example, the same 


synaptic knob could result in cumulative and enduring — 


lished by: > 


ption that 


i 


ufficient to transmit information, ` 


tÀ MIENE 
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physiological or anatomical changes that would subserye — 


lasting memory. 


There is reason to believe that learning, even at the level 


of conditioning, involves neural aggregates, that is, large 
populations of nerve cells, rather than one or a few 
neurons or a single neural pathway. Contrary to the hypo- 
theses basic to Pavlovian conditioning theory, functional 
systems in the brain are arranged in columns perpendi- 
cular to rather than in nets on the surface of the cortex: 
It would therefore be logically indicated to record electro- 
physiological activity in depth along such columns, where- 
as for practical reasons the standard technique of such 
recordings is based on samples of surface neurons. Even 
so, uniform patterns of spontaneous or evoked firing can 
be indicative of the cerebral organization by which infor- 
mation is processed, recorded and retrieved, more especi- 
ally of organization at sub-cortical levels. According tO 
John (1965), during conditioning ‘extensive neural regions 
acquire an invariant component of response’ and he also 
quotes experiments showing that, in the process of infor- 
mation retrieval, the same patterns of electrical activity 
reappear in several sites of the brain, 


Planning and Sequencing 


An assumption that underlies the neurophysiological 
models is that the cortex is only partly pre-wired, that 18) 
that only some of its neural aggregates are involved in 
specific, for example, sensory or motor, functions while 
others are equipotentially available for the establishment 
of learnt behaviour, whether in the form of unique path- 
ways or of unique spatio-temporal patterns of firing. ANY 


a 
number of reasons can, of course, be listed why these 


originally non-specific neural systems should be less than 
normally available to those who are handicapped by dis- 


-orders of learning and remembering. One of the most 


likely defects is in a neural system that keeps up search- 


ing operations until the information sought in recall hass 
been found, as well as other planning and sequencing 


4 


` 87 Neurophysiological Models 


operations in behaviour. This is Pribram’s (1958) frontal 
intrinsic system which abounds in homeostatic mechan- 
isms at its core, a neural system that has both functional 
unity and anatomical identity and includes the several 
nuclei and tracts known to be impaired in amnesic syn- — 
dromes. ff 
The proposition that certain gross disorders of memory 
are in fact one of several associated manifestations of an 


underlying disturbance in a general programming func- 
tion or in vigilance does not exclude the existence of $ 


exclusive or specific memory disorders, of disabilities 
i 


limited to the acquisition or retrieval of information by 
means of one sensory modality. Neither does it solve the 
problem of information storage, but it agrees with the 
notion that neurons must be sensitized in certain com- 
binations in order to establish a lasting record or to 


read out such a record, The record itself, whether 
formed by a network of brain cells or, as appears more — 
likely, by a spatio-temporal pattern among anatomically _ 
separated neural units, can be damaged. Another possible — 
source of memory defect might lie in faulty matching 
operations, impaired recognition. The capacity to retrieve ‘ 
records could be sufficient and the records could be intact 
and yet the information extracted would be incorrect. 


Computer models i 
Since the neural mechanisms and processes involved in 


the registration, storage and retrieval of information are x 
not known, analogies drawn from computer operations _ 
have been extensively used for electrophysiological models. _ 
At first these analogies were rather more specific than was 

warranted by the facts known, for example, between relays. 

and synapses or between wiring in the hardware and | 
neural networks. Recently, the analogy has been based more 
on the general consideration that computers, like the — 
brain, are information processing devices; they code, store 
and combine information in logical patterns far more 


effectively than any other known machine, \ 
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The computer provides an ideal tool for simulating 
brain models conceived in terms of digital logic, as it 
does for analysing electrophysiological data monitored 
from a real brain. For the study of memory it has the 

- virtue of being liable to deranged functioning without the 

use of drugs or the imposition of lesions. Even if in due 
course it should be superseded by some other hardware 
model of brain function, the computer analogy will have 
done valuable service by stimulating speculation about 
memory processes and mechanisms that operate as statis- 
tically organized systems and are not tied to fixed neural — 

_ pathways. It has also helped to extend the theoretical — 
analyses from an exclusive preoccupation with problems — 
of storage to a concern for those presented by information 
input and retrieval. For in the computer, information, 
unless it is Properly programmed for access, will not be 
available on demand and a faultless system of memory 


storage is of no avail if the retrieval programme is defec- 
tive. 
> Ax 
’ 


> 
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Motivated Breakdown of Memory 
and Learning 


Normal Breakdown in the Mechanisms of Registration, 
Search and Correction 


All models of learning and remembering, psychological or 
biological, furnish some entirely sufficient reasons for 
failures in performance, for complete forgetting or partially 
correct recall. Indeed the lawful incidence of defects in 
learning and remembering provides the best clues as to 
how these processes might operate when intact. Most of 
those defects occur in normal as well as in pathological 
function, so that a distinction between the two is justified 
in quantitative as well as in qualitative terms. 

There are occasions in everyone’s life when he cannot 
learn with any lasting effect. The most obvious instances 
are those in which the load exceeds normal capacity; there 
is just too much to learn, or too little time available, or 
the foundations in previous learning are insufficient for 
assimilating a difficult or complex skill or piece of infor- 
mation. Many actresses may never succeed in mastering 
the role of Shakespeare’s Cleopatra and some may need 
others, but none is likely to choose 
nce. One can fail to 
ty on an off day 
under emotional 


longer to learn it thal 
this part for her first stage appeara 
learn something well within one’s capaci 
or while preoccupied with other matters, 
stress or in a state of fatigue. 
favourable circumstances could be 
heading of insufficient attention and w 
for unsuccessful attempts at recall. 


‘ould also account 


Search and substitution 
Someone who is tired at the end of a hard day is quite apt 


to fail in his attempt to exercise a well-established skill or 


D.M.L.—5 


b 


‘All these and similar un- 
bracketed under the ~ 
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to find some known item of information. The response 
that seems unavailable to him is so because he cannot 
complete the searching operations necessary to reach it. He 
may substitute the wrong response, either because the \ 
situation demands some response, for example a facetious _ 
or evasive comment in lieu of an informative answer, Of 
because he does not realize that his response is incorrect. 
The circumstances that cut short his search operations — 
also impair his self-correcting mechanisms. 
Errors of memory by incorrect substitution, especially 
those that can be observed in psychopathological instances 4 
suggest that whenever we have to find a specific memory 
; any number of responses become available. The alcohol 
addict’s propensity to furnish inexact information, j 
so-called positive symptoms of amnesic disorders, attest 
h to a breakdown in some inhibitory mechanism. Normally, 
: we arrive at our answers by a process of selection, by 
=~ eliminating those candidates that do not fit one or another 
by of our criteria of correctness. This seems a most uneco- 
nomical procéss and time consuming but there is no i 
reason why our brains should not be capable of perform- 
ing it by following a hierarchical logical model rapidly 
enough to produce an instantaneous response. With much ri 
practised skills or messages the search, of course, can E 
quite short and the effect of overlearning is that n 
proper response will always appear first and be nii 
with a minimal check of its fit. y N. 
x That such checking and fitting often precedes corres 9) 
jx recall is apparent from trials to place a memory in its 
proper context. An example familiar to everyone is the 
search undertaken to locate the source of a- quotation, t 
of a few bars of music. The same circumstances — he 
favour erroneous substitutions also encourage errors 
memory by contextual misplacement and false denials. 
f Especially common is the denial of previous knowledge — 
when in fact only a denial of access would be true. That 
the problem is one of search can be demonstrated by aid- 
ing the tired persoo find the some! piece eat 
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tion. It is also evident from the difficulties one has 
in hitting on the right phrase or word to convey the 
intended meaning of a message. ? 


Motivated forgetting 


A lack of capacity to retrieve the information required or 
to sift out the incorrect data is not the only cause of 
normal errors in memory. Much forgetting can be attri- 
buted to motivational determinants. Memories that would 
cause pain, discomfort, insults to one’s self-esteem or 
threats to one’s values, are apt to be forgotten. Most of 
us have but the haziest recollections of painful accidents 
or of such threats to our lives as we clearly became aware 
of inan air raid or in a hair-breadth escape of a collision 
on the highway. If many people tend to brood over insults 
received and setbacks, others seem to forget completely 
quite unmistakable rebuffs to their attempts at self-asser- 
tion, or incontrovertible arguments marshalled against 
their cherished ideas. Experimental studies have demon- 
strated the superior recall as well as learning of controver- 
sial statements that confirm one’s prejudices or opinions 
over statements that conflict with them. 


Repression 


Of all motivational influences on memory, forgetting 
through repression has received most attention: Broadly 
defined, repression refers to the inaccessibility of memories 
which, if recalled, or of skills which, if executed, would 
cause pain or arouse anxiety. The term is derived from psy- 
choanalytic theory and at first served Freud (1900, 1953) 
to cover all defence mechanisms. Later Freud (1925, 1929) 
ear-marked it as one of several such unconscious mechan- 
isms, more particularly as the mechanism that keeps out of 
consciousness ideas associated in childhood with sexual 
and aggressive impulses, ideas that would arouse anxiety if 
admitted into consciousness. Like extinction in condition- 
ing theory, repression is not so much an example of 
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forgetting as a type of learning, learning not to remember 
some event or theme, some verbal or other response. 
Repressed content cannot, by definition, be recalled at 
will. Its retention is inferred from dreams or from certain 
anomalies in behaviour, especially verbal behaviour. There 
are also special techniques, for example, free- association, — 
as understood by psychoanalysts, and hypnosis, by which — 
repressed material can be brought to the surface of 
consciousness. Hypnosis also furnishes another example 
of the process by which the content of memories is barred. 
from recall, and is so without motivational reasons. 
< ~ Observations made and actions carried out under hyno- —— 
sis are not remembered unless the hypnotist orders their — 
recall. He may also instruct his subject to say or do ‘some- z 
thing at a given time or on arbitrarily selected cues when 
he is no longer in a hypnotic trance and the subject will 
act in obedience to this post-hypnotic suggestion without 
recollecting the instruction or, indeed, without any ida 
- why he should be acting in the prescribed manner. i 
Whether interpreted narrowly or broadly, repression’ 
would seem to be a most valuable constituent of ordered 
function, an adjuvant i in learning and in effective remem- : 
bering. It represents one of the selective processes by 
which memories are placed outside the limits: of normal 
: access. It is not the only source of forgetting but — allow- — 
ing for a broad definition — it is an important source: 5 
Experiments conducted to demonstrate repression have — oy 
produced results that are consistent with the theory but — 
not quite sufficient to confirm it. Probably the first of 
these experiments was Jung and Riklin’s (1904) word 
` association technique. This method consists of presenting } 
the subject with a list of words after instructing him t0 ie 
respond as rapidly as he can to each with the first word © 
that comes to his mind. Long.latencies, silence and hesita- 
tion are all taken as indicative of ‘complexes’. 2 
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Repression ii in normal function p 


Like Catena ess repression operates in nora as well asin 


` carry completely different meanin 


Tegistration presupposes some p 


Repression 


psychiatrically disturbed persons. One of Freud’s (1960) 
best-known books was written to illustrate the. effects of 
repression in such instances in everyday life as lapses of 


memory and slips of the tongue. Regarding the former, the 


evidence for motivation is quite convincing in some in- 
stances, and excessively laboured in others. It seems per- 
fectly justified to conclude that repression accounts for 
some lapses of memory but others, perhaps the majority, 
are attributable to entirely unmotivated sources. 

Repression is even less powerful as a universal explana- 
tion of slips of the tongue. To be sure, the substitution — 
of opposites or of words that differ in one letter but 
gs often produces quite 
nd sometimes may indeed betray secret 


thoughts or even unconscious desires, but far more often 
ly because no such hidden 


it remains unnoticed, precisel 

purpose can be construed from the error. If one accepts 
the view that we store our yoeabularies, as we do all infor- 
mation, in some systematic fashion, it follows that oppo- 
sites are filed quite close one to the other and, in a different 
system, so are words that sound or look alike. If there is a 
failure in the process of recall and if it is corrected by 
substitution, it is obvious that — next to synonyms — 
antonyms, homonyms and other words similar in form or 
meaning would be chosen most frequently. The criteria of 
similarity can be more Or less universal or quite idiosyn- 


cratic, 

Repression also serves 
plain the fact that most © 
are forgotten: and normally ina 


been argued, these experiences a s 
in hypnosis, in free association, then the psychoanalytic 


thesis rests on quite strong arguments, but the evidence is 
hardly of a kind that passes the criterion of unbiased 
Observation. Far more plausible is the explanation that 


memories must be registered in the first place and that 
re-existing categories of 
f such categories takes 


amusing effects a) 


in psychoanalytic theory to ex- 
f our early childhood experiences 
ccessible to recall. If, as has 
re remembered in dreams, 


information filing. The formation o; 
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time and varied experience. It begins with attempts in 
perceptual discrimination, proceeds through trials in test- 
ing the validity of those discriminations and then through 
similar operations at the conceptual level. It would indeed 
be surprising if a child under three years were to be in 
command of all the classificatory system that is necessary 
for the registration of even the most common experiences 
and observations, 


Hysteric repression 


If repression affected only memories that would arouse 
irrational anxiety and none of the learning that is neces- 
sary to ayert genuine danger, it would hardly qualify as 4 
source of disordered function. Psychoanalytic theory does _ 
not hold that repression in fact extends to such learnings e 
but it does teach that repression prevents people from- 
facing certain real-life tests and thus from learning tO 
adapt to those situations. It also implies that repression — 
need not be complete and that the residual ‘forces’ barred 
from consciousness will seek an alternative outlet in 
symptom formation. Moreover, repression is apt to become H 
a general trait of memory function and thus to restrict 
available information, This trait is especially characteristic Y 
of hysterical persons, in whom it operates according to 
predictable or recognizable rules, more particularly in ag 
accordance with some themes or content areas. 
The mechanism and the effects of repression are less 
easily predicted than reconstructed from a knowledge of y 
the person who resorts to them. This is so because the- 
content and pattern of repression vary widely among dif- 2 
ferent persons. The effects of repression also differ in 7 
their intensity, so that in some people they merely deter- y 
mine their personalities, in others they build up into i 
psychoneurotic symptoms and in others they interfere 
with the discharge of normal social responsibilities. Re- 
garding the variety oi symptom: manifested by pyc 
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all experiences related to a certain event or sphere of 
activity. It may be only a name, or a word, or a phrase. 
And it may not only be the recollection but also the recall 
(performance) of definite motor habits such as how to ' 
write, or sew, or drive a car, or make a bed. The patient 
may even forget how to stand or walk, although he has 
not lost the ability to use his legs in other ways. In short, 
repressing may involve the blocking off of any experience 
or learned performance and the resulting loss may be 
either slight or extensive’ (rev. edn, p. 236). 

The basic rule of repression is the isolation of a system 
of learnt behaviour or memories and its functional dis- 
sociation from other systems. It is a characteristic sign of 
hysteric patients who are also notorious for developing 
conversion symptoms, for example, paralyses, anaesthesias, 
that is, the blocking of a circumscribed set of afferent or 
efferent messages without structural damage in the nervous 
system. Hysteric patients have provided many of the ob- 
servations on which Freud based his psychological theory 
and have been notable for their responsiveness to psycho- 


analytic treatment. À 3 
Examples of hysteric repression are copious and two 
f mine will illustrate the - 


incidents related by colleagues © 

phenomenon. One concerns a young woman who, shortly 
after starting psychoanalytic treatment, came across Hes 
Psychiatrist at a theatre which he attended in his wife's 
company. Doctor and patient acknowledged each other's 
Presence, Treatment continued without any reference to ~ 
that encounter. Since, however, by the rules of psycho- 
analytic procedure, the patient was supposed to discuss all 
significant experiences, it soon became apparent that she 
had no recollection whatever of going to the theatre or of 
the play she saw. She had some vague memory of being 
driven to the theatre and later driving home, but none of 
the intervening experiences. Naturally enough the observa- 
tions made during that period were not completely erased 
and, in due course, some memory of the theatre and play 
emerged, although this memory still appeared to be 
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inordinately poor in content and entirely excluded the 
figure of the psychiatrist. 
My other informant recalled a patient of his early 
practice, with whom he had made little headway over the 
weeks, until suddenly one day she began to pour out the 
type of material that, according to the textbooks, should — 
emerge in psychotherapy. The young psychiatrist felt he 
had at last broken through a barrier and wrote extensive 
notes of the interview. One can well imagine his discour- 
agement when two days later he received a telephone call 
from the patient apologizing for missing her last appoint- 
ment. Somehow, she confessed, the matter had completely — 
slipped her mind and she could not even remember what 
she was doing at the time she should have gone to his 4 
office. It was not a temporary amnesia for the incident, 
for she never again found her way to those gates that had 
been opened up in that isolated interview. 
These instances of isolating memory of a particular 
event would be less puzzling if the event had taken place | 
in a very unusual geographic and social setting, where 
the patient’s habitual behaviour were entirely inappro- 
priate. In actual fact, her behaviour is quite normal and 
conventional. She finds her way to and from the site, 
relates to the persons and objects in “her usual mann 


mary efficiency. All these learnt behaviour patterns “trans- 
ferred from earlier situations and reapplied subsequently, i 
however, seem completely ineffective as an avenue fór 
recall. Even the temporally contiguous memories dissolve 
as they approach the boundaries of the isolated cpio hi 
as dreams are prone to terminate abruptly the moment 
the cherished goal comes within reach. 
It does seem'`as if the isolated experience were hedged 
by impenetrable barriers especially raised for the purpose 
and set across the lines of all the usual. paths of access: 
This is just another way to describe the mechanism of 
repression, for there can be little doubt that the barriers E 
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some memory or thought about the future, that would 
shatter-his hope or self-image. The occasions or motives 
of repression, however, tell us nothing about the mechan- 
ism by which the defensive operation is accomplished. 
This could be an exceedingly rapid feed-back system 
in the brain which, in hysteric persons, functions with 
particular efficiency, possibly because — as a result of an 
innate disposition, or of learning, or both — they are better 

- able than other people to structure their experiences into 
self-contained sub-systems. They can turn upon their 
schemata, as Bartlett (1932) suggested we do when we 
recall memories from our past, and also turn away rapidly. 
Eysenck’s (1957) theory, according to which hysterical 
persons are endowed with an exceptionally strong in- 
hibitory potential, would account for the efficiency of 
their repressive mechanism. 


Multiple personalities 


Memories in permanent storage are organized in systems i 
according to various co-ordinating Or hierarchical prin- 
ciples. If asked to recount the events of last week, one 
memory will lead to another through temporal contiguity 
but, if one of those incidents happened to be a medical 
examination, it is quite feasible to strike out into another 
` direction and list the various doctors one has visited at 
different times in the past and in different places. For 
many people the past has but little temporal organization 
` and Paul (1959) holds that this is particularly characteris- 
tic of hysterical persons. Bleuler (1924) thought that even 
the apparent temporal circumscription of hysteric amne- 
sias is in fact determined by content. The part played 
by temporal. organization in memory function, and the 
breakdown of that organization, will be considered in 
chapter 7. It is clearly not the only principle of organiza- 
tion of past experiences, for we accumulate knowledge and 
relate facts, whether of our personal or impersonal lives, 


with other facts in any number of nS. 
is implied in the statement that we learn by association, & 


p 


k 


diverse patterns. This 
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statement that also predicates a second law; namely, that 
our associations follow certain learnt rules alike in the ace 
quisition and the recollection of information. 

These rules can admit almost any degree of complexity _ 
and comprehensiveness. Indeed, only a consistent applica- 
tion of a rule can explain the formation, maintenance 
and development of such a complicated construction as 
the experiential person or self. This is evident from the 
reports of the psychopathological phenomena that occur 
in multiple personalities, fugue states and loss of personal. 
identity. There are records of people who functioned 
alternately as two or more virtually distinct personali- 
ties, each differing from the others by characteristic traits, — 
interests and life experience. These personalities that dwell — 
in the same body are known as alternating personalities iy 
and they can be co-conscious, one-way amnesic, OF ~~ 
mutually amnesic, according to the awareness of each per- i 
‘sonality of the current and past conduct of the alternate. — 
The ‘memories of each can be so organized that no com- 


the alternating personalities, In somnambulism, for ex- 
ample, the somnambulistic personality is completely un- 
aware of the actions and thoughts of its normal alternate. 

Alternate personalities are usually quite unlike one 
another; they differ in temperament, values and social 
attitudes, standards of conduct, and may do so even i 
Tespect to age and sex. In spite of these differences and 0 
the barriers between their memories of the personal past, 
which may or may not be lifted under hypnosis or other 
psychiatric treatment, the alternate personalities share a 
good deal of learning, their command of the vocabulary. 
and of the grammatical rules being possibly the most 
conspicuous examples, although a free access to profani- 
ties may be limited to only one of them. 

The mechanism by which such ‘co-conscious’ personali- 
ties are sustained within the same organism is quite obscure” 
and the more so as typically one or more of the m e 
personalities has bean brought into observable t 
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by hypnosis or other manipulative techniques that are 
not clearly understood. The phenomenon of multiple 
personalities has been interpreted as an intense version of — 
role playing in which the actor cannot divest himself of 
his assumed character at will. This model is most plausible 


whenever the secondary personality corresponds to a long 
cherished ideal built up in fantasy or affords an outlet for 2 
m 


aspirations and impulses that would remain repressed or _ 
suppressed in the primary personality. The rigid separa- 
tion of personalities and frequent lack of communication 
between them, however, remain unexplained by the role 
theory. Multiple personalities, nevertheless, serve well to 
illustrate the comprehensive and exclusive principles by g 
which memory systems are organized, even though they _ 
cast little light on these processes of organization. be 


Fugue state and loss of personal identity 


The related psychopathological phenomena of fugue states h 
and loss of personal identity are perhaps more informa- ty 
i ish i iate evi for the in- 

tive, in that they furnish immediate evidence for the In- i 
fluence exerted by intense emotions on the organization of sie 


experiences and memories. In fugue states the person 
affected loses his personal identity, including all personal — 
memories, and typically assuming a new identity, embarks _ 

on a completely new life. He may leave his home town i 
and settle elsewhere, start an entirely new job, forget 
about his previous work as well as „about his family, 
friends and other personal relationships, possessions, and 
interests, To all appearances, at least in the eyes of those 


who did not know him, he - 


acts and behaves normally ` 
until one day — and that may be after several years — he j 
recovers his old person: 


al identity. Fugue states can terci 
minate in a loss of personal id 


entity, a disturbance which ~ 
also occurs independently and 


differs from fugues in xi 
‘that the person affected is aware of the fact that he does 
not know who he is, 


where he comes from, etc. Both — 
| conditions are followed by 


total amnesia for the period — 
over which they prevailed, and have been shown to be k 
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precipitated as well as terminated by emotional stress or 
shock. The emotional upheaval may, but does not neces- 
sarily, follow such manifest insults as shell shock or 
epileptic seizure, witnessing a scene of intense suffering, Or 
receiving extremely painful news. 

A much quoted example of major memory disturbance 
unambiguously precipitated by a severe emotional up- 
heaval is Janet’s (1920) patient, Irène. In her case the 
derangement stopped short of a loss of personal identity. 
but was clearly the product of quite similar dissociative 
processes. Iréne had nursed her mother through the ter- 
minal stages of consumption — a twenty-year-old girl 
forced to be the witness of a slow and particularly painful 
process of dying in a squalid attic. The circumstances of 
that period of agony, the girl’s attempts to revive the 
corpse and then to lift the inert body to the bed, were 
recalled by Iréne and also re-enacted with the liveliness 
and accuracy of a dramatic performance in repeated- 
spells that Janet described as somnambulisms. Often the _ 
faithful resuscitation of the past would be embellished by 
hallucinatory dialogues and actions. Following her 
mother’s death Irène would make preparations for her 
suicide. She would stretch out on the floor waiting tO 
be run over by a train and as ‘the train arrives before 
her staring eyes, she utters a terrible shriek, and falls 
back motionless, as if she were dead. She soon gets 
up and begins acting over again one of the preceding 
scenes.” 

Between these ‘somnambulist’ attacks, Iréne’s behaviour 
was remarkable for its insensitiveness. She appeared tO 
have forgotten her mother’s death and the illness that had 
preceded it. Rationally she was willing to accept the fact 
that her mother had died, since she could not see her 
around and was herself in mourning, but remembere 
neither the date nor the cause of her death and wondered 
why she had not taken care of her while she had been s0 
ill. Irène was also astonished: ‘Why, loving her as I did, 
do I not feel more sorrow for her death?’ In her ‘normal’ K. 
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A condition, Irène was as incapable of re-experiencing her 4 
feelings toward her mother as of recalling the episodes or — 
general circumstances that surrounded her final agony. . 
Whether Iréne’s amnesia can be explained by the pain of S 
the memory exceeding the threshold of toleration or, as } 
McDougall (1926) thought, by ‘rebellious impulses’ ; 
aroused by the ‘desires for companionship and gaiety, and ~ y 
perhaps for a lover’, impulses that she had to repress. 
while nursing her mother and that may have given rise — 
to fantasies, it was unquestionably an affectively deter- — 
mined disorder. ” < 

There are also obvious parallels between Iréne’s ‘normal’ 
self alternating with ‘somnambulist’ fits and the alteration 
of multiple personalities. In the other direction parallelscan 
be drawn between her and patients who in their seizures 
lapse into a cataleptic trance. All these dissociative de 
rangements have been attributed to motivational-affective 
influences, and more particularly to repression. Repres- 


As y 

z w 
sion very satisfactorily accounts for the seemingly com- a 
plete oblivion of intolerable injuries and insults suffered 4 


under duress and of all kinds of events and facts re o 
lated to these by contiguity or by causal connexion. It Vs 
is more debatable whether global amnesias, such as those 
observed in the Korsakoff syndrome, have ever been pro- 
duced by repression or indeed whether emotional factors _ 
play an important part in all memory disorders. i 
Ín the literature there are any number of telling ex- 
amples that illustrate the influence of affective factors on ` 
` the occasions and content of amnesias and on the occa- 
sions of recovery and the content recovered from amnesias. 
These examples support the case for emotional deter- 
minants of memory and memory disorders but do not — 
justify the argument often implied, often explicitly stated, — 
that emotional determinants can be detected in all memory 
disorders, Careful students of several different types of 
memory disturbances have reported observations that — 
directly conflict with such a general law. Affective deter- 
minants of memory: disorders are invariably found in 


102 Motivated Breakdown of Memory and Learning 


hysteric personalities, persons who are particularly subject 
to repression and denial. Multiple personalities, fugue 
states, loss of personal identity are all typically hysterical 
manifestations, The misperception of the sensory environ- 
ment and false reconstruction of past experiences in accor- 
dance with a dominant affect, however, are not unique to 
hysteric persons. These anomalies can occur in the midst 
of a diffuse amnesic disturbance, as I observed (Talland, 
1965) in a woman whose Korsakoff syndrome was unam- 
biguously related to alcohol and who very likely had a — 
hysteric personality, and in a man who probably did not 
and whose amnesic syndrome and virtually total dementia 
originated in an encephalitis, Neither of those patients 
_ mistook his personal identity, but both were thoroughly 
_ Confused about members of their families and persons in 
_. their immediate surrounding, as well as about past per- | 
sonal experiences, 


- Post-traumatic psychogenic amnesia 


Faced with the observations that demonstrable insults tO 
the brain and severely disturbing experiences — physical 
or emotional traumata — can produce the same psycho- 
logical, for example amnesic, disorders, it has been pro- 
posed that physical traumata provide occasions for the 
emergence of hysterical reactions. This thesis has been 
supported by the many war-time victims of shell shock 
who had lost their personal identity or had ‘wandered 

a behind the front line in a fugue state. Typically, they 
were in a state of amnesia for the traumatic incident 
which, however, many could reconstruct under hypnosis- 
Among the reports in the literature there is one by SY# 
(1937), notable for its. systematic investigation and fol- 
low-up of a patient whose traumatic amnesia developed 
into a chronic, albeit reversible, memory disorder. 

It concerns a man who, at the age of forty-five years, 
while shovelling snow from the roof of the factory 
which he worked, fell on his head and remained uncon- 
scious for half an hour. Then he got up, vomited, clim! 


___ temptations of promiscuity an 
"satisfy the demands dictate 
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down from the roof, and walked home half a mile. All the 
time he was suffering from a headache and kept on vomit- 
ing and at home he collapsed in a semi-conscious state, 
but not before giving some account of his accident. In 
addition to the post-traumatic confusion there were vari- _ 
ous peripheral neurological signs and a complete incapa- 

city to retain new information. The amnesic disturbance 

and some peripheral signs, a disordered gait for example, 
persisted for three years, at which time there was some) 
indication of improvement and also of the patient's desire” ti 
for recovery. Nevertheless, even at that stage, he would for- 
get his daughter’s visit to the hospital when she left the — 
room for a couple of minutes, greet her effusively on her 
return and express surprise at her knowledge of his acci- ; 
dent. Within half an hour, he would also forget having 
eaten dinner and make excuses for refusing to eat a second — 
meal served to him. Neither recognition nor recall could — 
elicit information imparted in formal learning tests, Or 
indeed of any experience over the past three years, yet 
the patient’s capacity of orientation revealed the retention 

and use of some recent information. Indeed, he was dimly _ 
aware of some gap in his memory, for he felt that the — 
accident had not happened the previous day: ; 


All these anomalies are familiar from amnesic syn- 


dromes associated with definite brain lesions, but Syz saw 


indications of psychogenic factors and these were con- 
firmed by the patient's ability to follow post-hypnoti 
instructions and by his recollection under hypnosis of | 
certain impressions made during his waking state. Search- 
ing for emotional and motivational influences, the desire 
for financial compensation, a factor common in similar 
cases, had to be ruled out for this matter had been settled 

to the patient’s satisfaction. Hypnotic and other psychi- y 
atric interrogations revealed much, otherwise inaccessible, — 


chiefly in order to avoid the . 
d alcohol, and thus to 
d by his moral standards. He” 

een, 


riage. He had married young; 
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became active in the temperance movement and was noted 
for his rigorous sense of justice and morality as well as for 
his unusually keen memory. He did well at work and was 
happy with his four children, but for many years past 
had been sexually frustrated by his wife. Now, while con- 
fined to bed after his accident, he overheard a conversation 
between his wife and 4 man in an adjoining room, from 
which he concluded that they were engaged in an adulter- 
ous relationship. 

Whatever the factual basis of the emotional strain 
aroused by this suspicion might have been, its significance 
for his psychological derangement is attested by the obser- 
vation that shortly after its revelation, and upon discussions 
of the problems it had raised, a marked improve- 
ment ensued in the patient’s condition. Recovery was 
most notable in the peripheral signs, but also extended 
to his memory function so that within four months this 
reached practically its normal level. Repeated examina- 
tions up to fifteen years showed no relapse or serious 
disability. Syz interpreted the patient’s prolonged neuro- 
logical and psychiatric disability as a ‘means of avoiding @ 
re-entry into an unbearable life situation’. Although’ not 
severely neurotic prior to the accident, the emotional 
shock precipitated by the trauma heightened his propen- 
sity to a neurotic response. 

While on the face of it, this appears to be a typically 
hysterical reaction, Syz argued that it did ‘not fit into the 
class of hysterical amnesias or fugue states, in which 4 
circumscribed series of events or perhaps the patient's 
own identity is dissociated and forgotten.’ The patient's: 
general disability to recall recent information certainly 
distinguished it from the memory disorders attributed tO 
repression, yet the virtual absence of retrograde amnesia 
also marked it off from the amnesic syndrome exemplified, 
for example, by Korsakoff’s psychosis. Regarding the argu- 
ment that his patient’s disturbance was entirely in recall, 
Syz concluded that the retention of some material prê- 
viously inaccessible to reproduction is no evidence that 
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‘all impressions during the period of disturbed remember- a 
ing were actually preserved.” J 
Whether or not Syz’s patient had a hysteric person- 

ality, there are other examples of patients who developed 

characteristic hysterical signs, following brain injury, for 

example paralysis, sensory loss, bizarre postures. Like most ~ 
patients with hysterical conversion symptoms, these brain- ; 
damaged persons are typically poorly educated and poorly 
endowed for verbal communication. This description does | 
not fit Syz’s patient, but it does a more widely debated ~ 
case, originally reported by Grünthal and Stérring (19304) N 


as ‘the first pure case of a man with complete and isolated 
loss of the registration capacity’. À 
It concerns a repair mechanic who, at the age of twenty- is 
y was found unconscious at work as a 7 
result of gas poisoning. In the hospital he recovered hi 
health except for a mental disability that restricted his 
memory span ‘to a maximum of five seconds, disabled 
him for any new learning and thus also entailed a virtu 
ally total disorientation in time, for the surroundings and- : ; 
for persons encountered since the accident: There was no 
_retrogade amnesia except for the circumstances immedi- 
ately surrounding the accident. The patient’s incapacity 
to resume work was recognized within a few months and 
he was awarded a 100 per cent compensation. After dis- 


charge from the hospital he lived at his parental home but 


later married and moved with his wife to a different region 


of Germany. 

Systematic observation a 1 
authors to the conclusion that this patien 
` derangement in memory function per se 
registration of information. 
and emotional processes were unim 
_ ations that depended on 
ately ae or other recent events. He responded 
effectively to the normal biological signals and readil 
complied with instructions imposed by others but wi 
unable to cng them out past the initial moves. No 
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four years, one da: 
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dence of residual or latent learning effects could be de- 

f tected, not even of repeated painful pin pricks, except in 
the patient’s autonomic function which eventually also Y 
prompted him to flight. 

The authors confirmed their initial findings in a follow- 
up study three years later (Grünthal and Störring, 1930b), 
but further examinations by other investigators after — 
another two decades indicated some important changes in | 
this patient’s psychopathology, although for all practical 
purposes his incapacity to retain new information re- 
mained as complete as ever. A lively, and at times acri- 
monious, polemic ensued between the defenders of the 
original report and their critics who diagnosed hysteria. In 
the face of the observations reported by their supporters 
as well as their critics, Grünthal and Stérring (1956) Te- 
vised their position, concluding that over the years the 
effects of poisoning had been superseded by symptoms 
attributable to hysteria and malingering. The part played 
by malingering in patients ofthis type is difficult to deter- — 
mine, especially as the boundary between deliberate faking — 
and unconscious motivation is not sharply discernible. 


` 
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Repression is only one of the manifestations of motiva- ; 
tional effects on memory and learning. Closely related t0 
it is the mechanism of denial, and influences originating 
from the same sources are capable of radically distorting 
memories by condensation, displacement and other mech- 
anisms described by Freud and his school that also paral- 
lel several attitudinal determinants of remembering listed 
by Bartlett and his followers. Most of these mechanisms 
become particularly accentuated in patients who are sub- 
ject to delusions, either chronically or transiently in fevers 
under the effect of alcohol or of other toxic agents. k 
The psychoneuroses other than hysteria are not noted 
for specific disorders of memory or learning, except for 
the inability in learning how to cope with situations SO e T 
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to overcome a disabling symptom. Phobic patients can- — 


not learn, without appropriate thereapeutic help, to enter 
situations that frighten them. Anxious patients cannot 
learn to ignore their objectively unfounded fears. Com- 
pulsive persons cannot learn to desist from their irrational 
rituals, Apart from these disabilities in learning, however, 
they do not display characteristic memory disorders. 
Depressive patients, however — especially the psychotic 


— are both impaired in their capacity for new learning and 


have a propensity to distort the content of their memories 
in recall, The former disability stems from lack of con- 


re 


"1 
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centration, the latter from a pervasive sense of guilt and K 
B 


self-deprecation which infuses quite innocent episodes of 


the personal past with imaginary transgressions, While the 


misconstruction of memories in accor 


morbid ethical judgements is quite common in depressed 


especially while they are in psychiatric treatment and mull 


dance with such i 


Patients, it is not unknown in relatively healthy persons, i 


over their past with unusual p. à 
in point is that of a man who recalled, with a considerable 


sense of guilt, a childhood episode that had involved an 
elder brother as well as a baby brother in a pram. The man — 
remembered being in charge of the pram and then letting s 
it roll down a slope, so that it hit a lamp post, turned over 
and the baby was thrown on to the pavement. Fortunately È 
- no serious harm had befallen the infant, but many years 
afterwards the man was still worried that his apparent 
irresponsibility at the time of the incident might have 
been motivated by a hi 
brother. Later he discovered from his elder brother that, 
on the occasion of that harmless accident, the elder 


brother was pushing the P! 


it roll down the pavement. i a ; 

Although the mental disorders associated with schizo- 
phrenia are primarily distur! 1 
cesses, they have in numerous instances been traced to 


emotional and motivation 


ki 


dden desire to hurt- his baby i: 


reoccupation. An example Y 
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bances in the thought pro- — 


al sources. Regarding amnesic 


derangements in schizophrenia Ey (1950), -for example, 
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has made a strong case for emotional determinants, citing V 
the case of two young patients who had completely for- 
gotten their marriages. The argument rests in still 
stronger foundations when it concerns the paranoid type 
of schizophrenic. 

Most schizophrenic patients are extremely poor learners 
because of their deficient attention. Their inordinate sus- 
ceptibility to distraction impairs the operations necessary 
for recall as well as the organizing processes in registra- 
tion. The sudden intrusion of ideas from objectively un- 
related contexts, and errors of judgement that extend even 
to the recognition of their personal identity, produce 
anomalies that are apt to occur in the schizophrenic 
patient’s memories as well as in his immediate evaluation 
of a situation. ; v i 

Self-accusatory delusions, similar to those of the patient — 
who falsely remembered his part in a slight accident of @ 
baby brother, are quite typical of schizophrenic patients, — 
but are based, not on actual events which they had wit- 
nessed, but on mere imagination. An example in point is. 
the young woman who recollects from her past an attempt 
to throw her baby sister out of the window, in which she — 
was prevented only by her mother’s timely arrival. In fact, = 
at the time of this imaginary episode, the older sister W835 _ 
barely three years old and quite unable to lift the baby UP 
to the window. She was, however, big enough to nurture 
murderous thoughts towards her. Such errors in recollec- 4 
tion are quite likely to arise from a confusion of fact with a 
fantasy. d 

Unlike the distorted memories of the depressed, those — 
of schizophrenic patients are by no means always self- 
accusatory. It is not uncommon for them to attack an7 — 
other patient or a ward orderly in a fit of violence a” 
then to recall the incident as if they had been attacked by 
the other person. This kind of distortion in memory r 
would be quite typical of the paranoid schizophreni® 
whose misconstructions in perception, reasoning and rê- 
call are all determined by motivational factors. D 
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Paranoid persons often function quite successfully in 
society but, like those whose psychosis necessitates re- 
traint in a mental hospital, misconstrue observed events 
and intentions inferred in other people, so as to fit their 
extremely comprehensive delusional system which is 
typically raised upon the suspicion of some widely organ- 
ized persecution directed against themselves. Their 
memories are as apt to be misconstrued in accordance ~ 
with their delusions, as are their perceptions and thought 
processes, and they are most resistant to learning that con- — 
flicts with their rigidly preconceived notions, While pal- 
pably jnaccurate in many respects, the content of recall, 
far from undergoing any diminution, is quite apt to be ) 
excessively detailed. This propensity, classified as hyperm- " 


nesia in the clinical literature and characteristic of the 

paranoid type, has also been reported of other schizo- 

phrenic patients. ; 
Ha 
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Impaired Capacity of Learning 
and Memory 


Learning and memory disorders generated or sustained by S 
unconscious motives or by more or less deliberate malin- 
gering can revert to completely normal function. Re- 
covery is, of course, the more likely if the disturbance is 
not associated with permanent damage to brain tissue. 
Remission implies that the order stemmed from an im- 
pediment in the application of an ability which itself „has | 
“remained unimpaired. Such examples of amnesia are not 
all of the psychogenic type. They can be observed in 
patients who have lost consciousness as a result of a toxi 
or infectious attack on the central nervous system, of | 
Physical as well as of an emotional shock. 
The amnesic derangement can be of very brief duratio 

as in the examples described by Fisher and Adams (1964), 
for example, in which there is no loss of consciousness, Or it 
can extend but a short distance either way-from the period 
covered by impaired consciousness, Epileptic seizures furs y 
nish the most fully described example of transient am- 
nesias and also of a mental disturbance associated with 
derangement in the electrophysiological function of thi 
brain, Several of the severe amnesic disorders can be attri- 
buted to clearly localized lesions in the brain, others ap- 
pear to be caused by more diffuse damage to cerebral | 
tissue. In still other instances abnormal biochemical ©! fl 
metabolic function may be the source of the mental dis i 


certain types of mental deficiency. 


Mental deficiency 
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Mental Deficiency 


information. Experiments with very simple tasks show 


that, having reached the same level of initial learning, the | 


mental defectives retain the material as effectively as 
matched control subjects. Indeed, there have been reports 
on memory prodigies who, for example, displayed a seem- 
ingly unlimited capacity to remember names or dates, yet 
had to be diagnosed as feeble-minded. 


Epilepsy 

The controversies that surround the problem of epilepsy 
do not centre on the memory disorder associated with this 
electrophysiological disturbance. Whether the fits involve 
whether they can be traced to a 
for the lack of other evidence, 
genic sources, 


motor symptoms or not, 
focal lesion in the brain or, 
must be attributed to biochemical or psycho; 
they interrupt the patient's normal state of consciousness. 
During the seizure he may have hallucinations or auto- 
matisms, that is, carry out actions that in certain instances 
are entirely appropriate to the situation — conunue driv- 
ing a car, for example — but subsequently will have no 
recollection of them, In this respect automatisms resemble 
fugue states (cf. p. 99), and other parallels between epi- 
leptic and hysteric symptoms have also been remarked on. 
Very rarely a patient is able to recall es some of his 
actions or observations during a fit, and sometimes they 
re-emerge in the indefinite character of dream memories. 
The amnesic disturbance in epilepsy is not limited to 

the incidents that occur during the seizure. It usually 
extends to events that preceded the fit by at least a few 
seconds, and sometimes by several minutes or even hours, 
that is, to events that the patient has observed quitè 
clearly and in which he may have played an active and 
intelligent part. The memory of these events may be re- 
covered, typically by stages and in the reverse order to 
their proximity to the seizure. This Component of the 
memory disturbance is customarily referred to as retro- 
gade amnesia, but there is good reason to follow Burnham 
(1904) (cf. p. 57) in distinguishing amnesias limited to 


a 


Impaired Capacity of Learning and Memory 


spans of a few seconds, minutes, or hours as retroactive 
from those that effectively delete memories of several years — 
and, on occasion, of the patient’s entire adult life. A 
The memory disorder also extends forward to events in 
which the epileptic patient may seem to function quite | 
normally. This post-ictal amnesia is of brief duration un- — 
less several seizures follow in quick-succession and may be 
manifested only by an extraordinary susceptibility to dis- 
traction, but its effects do not shrink with time as do the 
retroactive amnesias. The latter, especially the retroactive — 
amnesias observed in cases of concussion, have been €: y 
tensively quoted in support of the consolidation theory 
and the evidence was cited in that connexion further back . 
(p. 57). Epileptic amnesias also furnish compelling argu: 
ments for distinguishing the brain mechanisms that su! 
serve immediate registration from those involved in thè 
subsequent fixation of new information. Whereas epileptic 
patients typically recall nothing that took place during & 
seizure, experiments to impart new learning to them while 3 
in a twilight state have shown savings in subsequent tests ~ 
of relearning. The observation that intense concentration 
helps to shorten the period of retroactive amnesia Suen 
gests that consolidation, that is, the process with wi : 
the abnormal electrophysiological activity. interferes, 
not of an all-or-none character. Apparently informa! 
can be filed either in stable systems with multiple acces 
- only tenuously and with fewer avenues of approach. M 


Temporal and Frontal Lobectomies 


-Most remarkable for the student of memory disorders # 
the epilepsies originating in the temporal lobes. One o ; 
their c cteristic symptoms is a derangement in t a 
sense of f uniliarity. They Produce both the loss of famili- 


Depersonalization, as distinct from the loss of perso 


‘identity, entails feelings of unreality regarding on < 
wT 
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one’s body or the external world. Déjà vu, discussed more 
fully in the next chapter, is the experience of having seen- 


countered for the first time. 

Patients with epileptic foci in the temporal lobe have 
been helped by surgical removal of the diseased brain 
tissue. Wilder Penfield of Montreal was one of the 
pioneers of this operative technique and he investigated 
a his patients with a view to the light their disturbances 

. might throw on the cerebral mechanisms involved in re- 
| membering. In the course of such research, Penfield (Pen- 


ees oye oe s OAS any 


before something or somebody who in fact is being en- 


field and Jasper, 1954) experimented with electric stimu- ~ 


lation of the temporal lobes exposed for surgery. He noted 
in several patients that if the electrodes were in contact 
l with the lateral, and more frequently still with the 
‘ 


superior surface of either the healthy or diseased tem- 
~ poral lobe, stimulation elicited some personal memory, 
This could be an emotionally charged episode, a song, the 
K face or voice of a friend or an unidentified voice heard as 
> s if it came over the radio. Stimulation of the same spot 
t evoked the same memory or hallucinatory image and its 
associated ideas and affect. Furthermore, if experienced as 
a memory, it was the memory of a specific occasion, 
whereas in normal remembering we usually recall a song 
apart from the circumstances that attended its hearing, a 
friend as a composite image rather than the way he 
K: appeared or sounded on a particular occasion. These arti- 
. ficially evoked auditory and visual images were often re- 
My Ported to be like dream memories, differing from normal 
4 memories in their vividness, contextual setting and other 
\ qualities, They can, nevertheless, be cited as yet another 
a observation in abnormal psychology to support the tenet 
that human memory preserves past experiences in discrete 
units as well as in composite forms or schemata. 


Amnesic disturbance 


Although one must exercise caution in generalizing to- 


A normal function from observations made on diseased 
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brains, it seems that the temporal lobes offer an access to fi 
the memory files and are therefore likely to be involved in — 
the operations of both purposeful and involuntary recall. — 
At the same time, the transient amnesias consequent upon > 
temporal lobe seizures suggest that disturbances in the — 
neuroelectric function of this brain area interfere with the 
operations necessary for the registration of new informa- 
tion. The memory disturbance may become permanent 
after temporal lobectomy but only if the hippocampus is 
excized and if both lobes are affected. The case for an 
amnesic disorder following unilateral temporal lobectomy — 
has been controversial. Penfield and Brenda Milner (1958) 
his associate in much of this research, believe that remov: 
of one temporal lobe results in chronic memory defects 
only if the other temporal lobe has been diseased, for — 
example, through a birth injury. Otherwise, unilateral 
temporal lobectomy only perpetuates some pre-existing 
and relatively mild disabilities: difficulties in verbal Or, 
according to Meyer (1959), in auditory learning, if the i 
dominant (typically left) hemisphere is resected, defects i 
the recognition of visual patterns and of melodies (but not 
of pitch or rhythm) if the operation was on the non 
dominant side. 
The few patients who have developed severe memory 
disturbances after temporal lobe lesions, both as a result: 
surgery or from natural causes, present a picture similar 
to that which has been studied more extensively an 
manifested more severely in the amnesic syndrome. Even | 
though they may continue with their work and exercise — 
their well established skills, they run into difficulties in 
carrying out instructions, in dealing with administrative 
details, that is, with executing the successive steps Of | an 
action plan. Their performance in tests of immediate Tê: 
call is quite efficient but they cannot learn material that 
has to be encoded for registration. They rapidly forget ' 
even those tests which they perform successfully and may 
not recognize their own drawings after a fe Er 
delay. Retrogade amnesia is not uncommon, al hough the 
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temporal span affected is usually quite modest in com- 
parison with, for example, the Korsakoff syndrome; and 
there are also reports of inactivity, of much reduced initi- 
ative associated with the amnesic defects. These derange- 
ments become chronic and can be observed long after the 
remission of the confusional, dysphasic and other immedi- 
ately post-operative signs. Blakemore and Falconer (1967), 
however, have found that the auditory learning deficit 
disappears with the passage of years. 


Frontal lobes 


Removal or destruction by disease of other cortical areas 
does not produce specific memory or learning defects. 
Diffuse damage is likely to impair old established apti- 
tudes as well as new learning, and such performances test- 
ing attention as the memory span. The short-term effects 
of major brain surgery include several signs of memory ~ 
and learning deficit, disorders in orientation, an abnormal 
susceptibility to distraction, a lack of initiative, and a 
propensity to confuse fact with fantasy or to misplace 
true memories in their chronological setting. These dis- 


orders have been described most fully in connexion with 
frontal lobotomies, that is, in patients who had been 
Follow-up 


severely disturbed prior to their operation. 
studies furnish no conclusive evidence for any permanent 
memory or learning deficit as a result of frontal lobec- 
tomy, although some of the patients studied by Kral and 
Durost (1953) had difficulties in retaining new experiences 
for as long as two or three years after the operation. 

There is reason to believe that the frontal lobes play an 
important part in early learning but less so in adulthood, 
although Barbizet (1965) regards their intact function 
necessary for the acquisition of complex concepts and also 
for the recall of those that were registered before the brain 
lesion. In so far as psychotic patients benefit from the 
ablation or functional severance of their frontal lobes, 
their capacity for learning and remembering is likely to 


increase. Lesions in this area of the cortex may have more 


but is likely to recall the circumstances of his injury. Sap 


group of men with penetrating frontal lobe wounds 
showed no specific memory defect, I haye observed two 
men who had developed a fully fledged amnesic syndrome 
following a successful operation by Drs Sweet and Ballan- — 
tine for an aneurysm of the anterior communicating $ 
artery (Talland, Sweet and Ballantine, 1967). Although — 
there is no reason to believe that their brain damage | 
affected the temporal lobes or the limbic system, their 
memory disturbance was barely distinguishable from that _ 
associated with lesions in those areas and their learning © 
impairment extended to quite simple tasks. 


Traumatic Amnesias 


Two of the major causes of traumatic amnesias are con-~ 
cussions and wounds inflicted by ‘small metal fragments 
travelling at high velocity’. Russell (1959), whose defin. 
tion is quoted here and who has studied traumatic 7 
nesias over several decades, distinguishes two types 0! N 
missile wounds: those that penetrate the skull and other: 


force bone fragments to some depth into the brain. 
garding closed head injuries, Russell traces the most. disas: 
trous examples to road accidents with high-powe 
motor cycles; with increased affluence, of course, autom 
biles figure more prominently in the case records. A 


Post-traumatic amnesia 


Penetrating brain wounds can have quite devastating effects 
on mental function. If the damage is confined to thë Ie 
temporal lobe, however, the principal defect is the patien! 
inability to remember current events, He may also show 
signs of limited retroactive and post-traumatic amnesia ) 


concussions, unlike many penetrating wounds, cause Joss‘ 2 
consciousness and the victim cannot remember the detai 


* 
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of the accident. Such accidents, too, can cause total demen- 
tia but often enough the damage is reversible, especially in 
younger patients. In most of the cases (for example in 890 
out of a series of 1,029 analysed by Russell) the amnesia 
includes a retroactive component which in the majority of 
the patients extended over less than thirty minutes and 
typically only over a few seconds. x 

Another facet of the mental derangement associated 
with head injuries is the post-traumatic amnesia, that is, 
the patient’s inability to remember events experienced for 
some time after his recovery of consciousness. The dura- 
tion of the post-traumatic amnesia tends to be propor- 
tionate to the extent of the retroactive amnesia, but is 
typically longer, with a modal length of between one and 
twenty-four hours in Russell’s sample of 1,029 cases. This 
disturbance may continue for a while after the patient 
appears to be fully aware of his surrounding. Boxers and 
football players, for example, often continue the fight or 
game after concussion, yet have no recollection later of 
anything they had done during that period. 


Retroactive amnesia 


In the early stages of tra 
appear much like those suffe: 


as cheerfully as well as sensele: l 
holic intoxication. He is apt to be confused, especially 


about the circumstances of his accident, and may sub- 
stitute for it a true accident that he suffered some years 
earlier or reconstruct it in part from the actual details but 
so that it fits his delusional scheme. Russell reported an 
example in which a patient who had been thrown from his 
motor cycle as he was swerving to avoid a dog later 
accused the dog’s owner as well as the animal of having 
attacked him. He was determined to drag the imaginary 
assailant to court and had the satisfaction of believing 
that the dog’s owner had already been arrested on the 
patients charge. In fact, his only contact with the dog’s 
owner took place when the latter accompanied him in the 


umatic amnesia the patient may 
ring from delirium and talk 


ssly as is common in alco- — 
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ambulance from the site of the accident to the hospital. — 

The case is reminiscent of Dr Somerville’s experience — 
with another, non-motorized, cyclist, quoted in chapter I. 
There are any number of examples of post-traumatic 
amnesia in the medical literature but as a remarkable 
parallel to Somerville’s other case, let us admit an illus- 
tration from fiction. In Among the Cinders, Maurice 
Shadbolt (1965) describes a hunting trip in the mountains Si 
of New Zealand undertaken by two youngsters, Sam, & — 
Maori, and Nick, a white boy whom Sam’s family ‘had 


gusted with himself for killing a beast that offers neither 4 
food nor sport and as the wounded goat plunges over the 
edge of the hill, he blames himself for putting an end toa 
life that was harmless, happy and had a better right to the 
hill than himself. Then he stumbles on a cave that on ~ 
closer inspection turns out to be a Maori burial ground 
and, largely in order to get his own back over a slight, 
Nick calls Sam and tells him to look into the cave. hi 
Maori boy is terrified at what he finds there and in his 
panicky escape tumbles over a precipice, Nick, alarmed 
climbs after him and reaches the bottom, sorely bruised, 
with broken bones, and concussed. He takes the dying 
Sam in his arms and there they stay until a rescue party — 
finds them four days later, one boy unconscious and the Í 
other dead. Nick gradually recovers in the hospital, learns — 
of Sam’s fate and insists on confessing to the constable 
that he had shot his friend before his fall. The though 
he believes, that accompanied his crime are the same sen’ 
ments that plagued him after killing the goat, after he had 
in fact fired his last shot — for no bullet wound could be 
found in Sam’s body. E 
The fictitious example condenses two episodes so as tO 
provide evidence for the innocent victim of concussion to 
blame himself. There may be similar instances in i 
clinical literature but the typical case is the reverss i 
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which the victim accuses an innocent bystander of hurting 
him. He may not persist for long with the false charges, i 
although he is unlikely to regain an accurate picture of the 


with the help of informants who remind the patient oi 
incidents he has forgotten, partly with the help of fortui 
tous reminders, but largely as a spontaneous process, 
though the process can be speeded up by the patient’s own- 
efforts. ` VH 
Recovery from retroactive amnesia may take longer 
than recovery from post-traumatic amnesia. Russell, in 
agreement with most students of traumatic amnesias, 
stresses the orderly shrinkage of the retroactive amnesia. 
The most distant memories are the first to return, then 
more recent ones, until only the events of the last few days 
or perhaps the last few minutes preceding the accident are 
still unavailable for recall. Zangwill and Whitty (1966) 
dispute the strict chronological order of recovery, and 
propose that this proceeds around ‘islands of memory” 
that emerge in quite haphazard order: In the more severe _ 
cases the recovery is never complete and just as the process 
starts with the recovery of ʻislands of memory’, it ter- 


minates with ‘islands of amnesi: 


J 


interpretations are in agreeme 
cant or otherwise important even! 
the first nor the most certain to be 
the details of the accident — an experi 
doubtedly emotionally charged — may emerge later in the 
form of hallucinatory visions, although never in voluntary — 
recall, Like certain observations made during epileptic 

seizures, these details seem to have been registered at a 

level that is beyond the reach of normal recollection. 


Post-E.C.T. amnesia 

A third type of traumatic amnesia is that associated wi 

electroconvulsive shock treatment (E.C.T.) administered 
. ae: 


iy ‘ 
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to psychotic patients and at times to relieve otherwise in- 
tractable pain. The manner in which E.C.T. exerts a 
therapeutic effect is unknown, but must be consequent 
upon the violent upheaval it causes in the neuroelectrical 
function of the brain. Understandably enough, the 
patient registers experiences during shock no better than 
in an epileptic fit; a brief retroactive amnesia is also 
characteristic of E.C.T. The effect this type of shock 
exerts on memory is difficult to evaluate nowadays, since 
patients are usually anaesthetized prior to treatment and 
recover their consciousness some time after its termina- 
tion. In past days, when anaesthesia was not a standard 
procedure, patients often showed intense fear and panicky 
resistance when lined up for repeated E.C.T., thus in- 
dicating some memory of previous treatments or at least 
of their affective quality. For different reasons, it is almost 
impossible to assess the long-term effects of a series of 
shock treatments on memory and learning capacity, since 
patients selected for this type of therapy are so disturbed 
to begin with as to function well below their normal levels. 
A few observational and experimental studies offer some 
data about the effects of E.C.T. on memory. The retro- 
active amnesia extends over a few seconds and, according 
to Cronholm and Ottoson (1963), tends to decrease with 
ultra-brief stimuli. Sometimes, as Williams (1950) noted, 
patients recall information imparted to them just befor 
or just after E.C.T. as if it had been a dream experience. 
Cronholm and his associates demonstrated decrements in 
learning, retention and recall six hours (Cronholm an 


Mollander, 1957) and a week (Cronholm and Blomquist a 


1959) after E.C.T. but none after a month (Cronholm and 
Mollander, 1964). 

The post-traumatic amnesia following E.C.T. i 
conspicuous in its effect on new learning, which far out- 
weighs the retroactive amnesia. Williams demonstrate 
experimentally that recognition after E.C.T. is facili 
by previous exposure to the test material, even though the 
patient has no recollection of seeing it before. In one al 


s most 


rated w 
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our studies, patients presented with narrative passages for | 
first learning before and for relearning after E.C.T., 
tended to repeat errors they had made on the first occa- 
sion but often remembered neither having been tested on 
the same text previously, nor indeed having already had 
E.C.T. Prompting can quite markedly improve perform- 
ance at this stage, suggesting that much that appears to ber i 
a deficit in learning and retention may be primarily a de- E 
fect in recall. MA 
While the immediate amnesic effects of E.C.T. are in- 
disputable, there is no conclusive evidence from controlled — 
studies that a long series of E.C.T. damages memory OF — 
learning notably, although this has been the impression of — 
many clinical observers. The long term effects, of course, ; 
depend on the efficacy of treatment and possibly also on 
the personality structure of the patient. For example F 
Stengel (1950) has argued that E.C.T. can elicit a hys- — 
terical amnesia as well as do other traumatic incidents. 


A 


The Amnesic Syndrome N 


The amnesias produced by brain traumas are characterist- K" 
ically of short duration, and the retroactive component 
may be entirely absent or tends to recede in the course f 4 
recovery. In other instances of severe memory disturbance, N 
the retrograde and anterograde amnesias are closely asso- : 

They are invariably so in those — 


ciated and extensive. À Se 
chronic mental disorders that are classified under the head — 
h 


of the amnesic syndrome. N 
In the amnesic syndrome the memory defects consti- 


tute the most prominent, although not the only, ab- — 
normality. The mental disturbance Milner (1965) has — 
described as characteristic of bilateral temporal lobectomy 
belongs within this syndrome, as do the chronic memory 

disorders associated with lesions or tumours in the limbic — 
‘system, with toxernias Or infections attacking the region of, 


the third ventric! r 


: 
SW 


e and with prolonged anoxia which 
. eke x te 
causes permanent brain damage. The most commonly 
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observed and most exhaustively studied example of the — 
amnesic syndrome is Korsakoff’s psychosis, a disease 
typically attributed to alcoholism and to a concomitant 
nutritional deficiency. Korsakoff’s psychosis presents an 
irreversible and virtually stable mental derangement. It 
may also, like amnesic syndromes of other origins, follow 
a course of gradual deterioration into a state of dementia. 
Examples of progressive, albeit partial, recovery are rare if 
the disease has reached the chronic stage. In some patients 
the amnesic syndrome constitutes the initial phase of the 
disease and terminates abruptly in delirium, coma and 
death. It can, however, also be of limited duration, for 
example, when associated with states of clouded conscious- 
ness as a result of infection or poisoning or with a cyst in 
the region of the third ventricle which in due course emp- 
ties spontaneously. d 

In their initial phase most examples of the amnesic 
syndrome are marked by a confusional state so complete 
that the patient appears to be demented. He is apt to be 
delusional, apathetic or agitated and out of touch with his É; 
surroundings. His conversation, if coherent at all, is 
studded with those inaccuracies and improbabilities that 
are described as confabulation. His memory for recent 
experiences and — as far as can be ascertained — for those 
that pre-dated his illness is strikingly depleted but this 
anomaly gains prominence only as, in the course of re- 
covery, the other manifestations of mental disturbance 
recede along with the peripheral neuropathy that 15- 
characteristic of the early phase in the alcoholic Korsakoff y 
syndrome. 


Anterograde amnesia 


Past the acute stage of disturbance, the amnesic patient 
is capable of paying attention to his environment and Ot 
_ engaging in rational conversation but is still likely to show 
signs of gross disorientation. He rarely grasps the situs 4 
tion in which he is placed, is apt to mistake the hospital 
_for some other place he used to know before his illness an< fi 
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to cast doctors, nurses and visitors into roles that fit that 
familiar setting. He is also disoriented in time, unaware of 
the weeks or months that have elapsed since his initial 
breakdown. Indeed, even after many years of hospitaliza-» . 
tion, the patient thinks of himself, of his wife and chil- 
dren as if they were the same age as they had reached at 

the beginning of his illness. He may know the date, the à 
year, perhaps the month and day of the month as well and — 
by subtracting the date of his birth arrive at his correct S 
age, and then reconstruct the actual ages of others, but ~ 
there remains a wide gap between the result of this arith- — 
metic exercise and what he feels. A sexagernarian patient ji 
I studied was quite capable of figuring out that his chil- H 
dren were no longer in their teens but that is how he 

thought he had seen them only a few weeks earlier. An- 

other patient always believed that she had been brought to. 

the hospital the day before, and did so with as much ap- 

ars after her admission as she 3 


parent conviction eight ye: r t 
had done when her hospitalization could still be viewed as 


transitional (Talland, 1965). 
Tf time has come to a stop 
because he remembers virtuall 


` has witnessed since the onset 0! t 
and none seems to be different from the others. Staff 


members and fellow patients re-appear looking no more 
familiar than complete strangers. A story gives as much — 
satisfaction on tenth as it did on first reading, its novelty 
never seems to wear off. If the patient recognizes a new 
figure in his environment, his doctor for example, as some — 
one familiar, he may still easily confuse him with another — 
figure encountered jn the same environment or name him ` 
correctly but as diffidently as if it were a wild guess. In the 
literature there are several accounts of the medical exam- 
ination that had to be interrupted for a few minutes, in 
which the patient greeted the doctor on his return as some 


one he had not met for a long time. 


for the amnesic patient, it is j 
ly none of the events that he | 
f his illness. The days go by. 


Ae A Pay pf an ERE $ foie 


124 Impaired Capacity of Learning and Memory 


Learning deficit 

As they keep but the spottiest record of their everyday 
experiences, so amnesic patients are virtually incapable of 
accomplishing any formal learning. Several authors have 
stated that the anterograde amnesia — the patient’s failure 
to retain new information — is more disabling with regard 
to personal experiences than to the impersonal material 
presented in experiments of learning and memory, yet 
nothing could be forgotten more rapidly or totally than is 
the content of laboratory tasks by amnesic patients. 
Figure 4 illustrates the rate at which a group of 16 Korsa- 
koff patients forgot in repeated tests of free recall the few 
items initially learnt in three minutes from a list of ten 
monosyllabic words. It also shows their mean incorrect 
responses, and comparable data obtained from a control 
group of sixteen alcohol addicts matched for age, who 
had no severe memory disturbance. It is evident that the 
amnesic patients learned considerably less of this material i 
than the control subjects and more striking still was the — 
steeper rate at which they lost the information held in 
immediate recall. For those who are impressed with these 
patients’ frequent inability to retain a name, an address, OF q 
any other item of information even for a couple of min- 
utes, the significant aspect of the graph is that the 
‘patients’ recall scores remained well above zero over a span — 
of twelve minutes, ’ 

Indeed, amnesic patients — except those who are t00 
disturbed to grasp the instruction — typically perform 
within normal limits in tests of immediate recall, such aS 
the standard digit span. They are also likely to retain this 
type of material for a while, if uninterrupted by other 
activity, but forget rapidly and irreversibly if their atten- — 
tion is deflected from the task at some point betwee? 
registration and recall, or when the encoding processes i 
entailed in registration themselves create interference. This 
happens in most life situations that would provide 
material for remembering, as it does in many learning 
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tasks. It did not happen in my repeated recall test of ten- 
word lists, for the subjects were not busy with other tasks 
between the probes, nor did they engage in conversation 
and, unlike most normal people, may indeed have sat 
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minds blank and unperturbed by an ex- ; 
traneous thought. or 7 
The effect of interference on short-term retention is 
quite apparent from the histogram in Figure 5. This sum- 
marizes the performance. of the same two groups © 
sixteen in four ‘tests of recall of a ten-word sentence im- 
mediately after vocal presentation and five minutes la 
matched in difficulty, were learned 
k, each time with a different activi 
yed recall. These con 
an interview probing 


there with their 


> 
‘ye 


tee 


126 Impaired Capacity of Learning and Memory 


emotionally neutral childhood memories, and of no struc- 
tured activity at all. Tested immediately after presenta- 
tion, the two groups recalled the sentences equally well; 
in delayed recall the control group always surpassed the 


immediate recall 
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Figure 5 Immediate and delayed recall of a te: 
with different intervening activities by sixteen 
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n-word sentence 
Kors- 


periorii 


Korsakoff patients and the margin of their super! 
activity- 


increased with the interference of the interpolated 
This was strongest as a result of the interview whi P 
engaged the patients’ attention and most completely de 

flected their orientation from the test sentence. It was les 
so with the intervening second learning task which mos 
of them attempted with the barest involvement and P! 
sued with little success. — ` 


The Amnesic Syndrome 

My experiments with amnesic patients have furnished 
several instances of their failure to resume activities in- 
terrupted by alternative tasks and there is ample evidence 
from other investigators of their extraordinary distracti- 
bility. These patients cannot pick up the thread after 
dropping it for the merest moment and this defect seems 
closely related to their inability to structure temporally 
sequential impressions into unitary experiences. This in- 
ability has been demonstrated experimentally in the 
patients’ perceptual function, in studies that presented 
them with meaningful texts for comprehension and learn- 
ing, and is also apparent in the manner in which they go 
through life, existing — as some observers have remarked — 
in cross-sections, without any temporal continuity. X ki 

Life experienced without temporal continuity must be PN 
like the fragmentary contents of dreams and indeed 
several writers have compared the memories of amnesic p 
patients, with dream memories. Further evidence for the 
dreamlike quality of their memorjes is based on the diffi- 
dence that is so characteristic of these patients’ rare 
achievements in recalling incidents that, have occurred 
during their stay in the hospital and in the recognition of 
people they have met there. Such successes 1n remember- 
ing seem to be entirely unrelated to the emotional impact 
or personal significance of the original event. Examples of 
new learning are rare and most likely to be observed in — 
the acquisition of a new motor 


skill, although many am- 
nesic patients do also learn some new names, 


? 


the address 


of their hospital and their way about there, the places — 


where various things are kept. 
Several of the pioneer students of the Korsakoff syn- 


drome noted that at some later date patients behaved as if 
they remembered incidents of which they appeared to 
be quite oblivious at the time of their occurrence. They, 
also demonstrated savings in formal learning tests and 


from these observations the authors were tempted to con- 


~ clude that considerable Jatent learning had taken place 
under the surface of an apparently total anterograde — 
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we 


amnesia. Many other investigators, however, have been 
unsuccessful in attempts to find indications of latent 
learning, with or without the aid of hypnosis. Their failure 
“may weaken the case for, but does not refute, the argu- 
ment that in the amnesic syndrome the basic derangemen 
is in recall and that the patient’s registration and retention 
are no more seriously impaired than his perception Or 
reasoning, functions that are substantially undamaged in 
this disease. 


Retrograde amnesia 


On the face of it, anterograde amnesia is a disturbance in 
registration or retention, or both. The patient’s capaci 
to recall is never so severely damaged as to account for his 
inability to remember virtually nothing of what he pet 
ceives and moreover his learning deficit is hardly relieved _ 
if tested by recognition rather than by recall of repro- 
duction. Yet, along with the anterograde deficit there is 

+ always a considerable gap in the recollection of the 
patient’s pre-morbid history. Korsakoff patients labour — 
under the handicap of a retrograde amnesia that extends 
in time far beyond the episodes of their breakdown and 
_ the immediately preceding events, Cases have been known 
in which all the decades of adult life seem to have van 
ished without a trace in memory and it is not uncommon 
for patients to be unaware of ever having married or hav- 
ing borne and raised children, even though their lives in 
the family spanned several decades. In most instances the 
_ Tetrograde amnesia is not quite so global, but many im- 
portant as well as the less significant experiences are inz 
accessible to recall or are available in fragments isolated | 
from their context. 

Memories of the past do not usually remain in com- 
plete isolation, more typically they are recollected in a0 
incorrect temporal context and situational setting — fon 

X example, an accident suffered in one job as if it had. ne 
-pened i in another job, a true encounter with a person oe, 
i Le Pn latter was dead -and es the Tai ger 
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involved in contradictions that are apparent to the ob- 
server but not to him. Freed from the constraint of tem- 
poral continuity, at one moment he fancies himself as he 
was just after leaving school and falsely states his age as 
sixteen; then, in reply to a question about his children, he 
easily slides into the immediate past and correctly reports 
that he has four, all grown up by now. These contradic- 

tions, these misplacements of true events in their chrono- 

logical setting, provide the material of confabulations 

rather than do imaginative fabrications, deliberate lies or 

even desperate attempts to fill in memory gaps. 

Retrograde amnesia is not confined to personal experi- 
ences, Amnesic patients typically have but the haziest 
recollections of public events and tend to confuse the set- 
ting and chronological order of those they remember. — 
Obviously enough, they take little note of political events 
and changes that happen during their illness but very 
often they name as the present head of the state a 
monarch or president whose reign or tenure terminated 
long before the onset of their amnesic disorder. While the 
records of so many once-solidly registered experiences 
are unavailable to the patients and hardly any new such 
records are accumulated during their illness, their com- 
mand of well-practised skills remains undiminished. These 
include spoken and written language, the elementary rules 
of social intercourse, aS well as the special skills of a trade 
and even the application of such elaborate sets of rules 
as a game of chess Or the solution of mathematical prob- 
Jems demand. There are reports of amnesic patients learn- 
ing new skills or playing unfamiliar music on the piano, 
but after a short while they remember having played the 
piano no better than the psychological laboratory tasks 


which they may have performed quite successfully. 


Disorder of mood and sustained action 


Amnesic patients have no clear insight into the severity of 
their mental disturbance. Many seem as if they had no 
inkling at all that they are impaired, others vaguely realize 
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that something is amiss but not the full extent of their 
deficit. A gradual comprehension of their condition takes 
place as they pass from the acute confusional to the 
chronic amnesic state; and those who recover from the 
latter, for example tuberculous meningitis cases described 

r by Williams and Smith (1954), can attain to perfect in- J 
sight even while left with a comparatively severe retro- 
grade amnesia. 


tive, they do so in social situations as well, seeking none 
but routine occupations nor the company of special 
friends. The carefree mood characteristic of the earl 
stages of their illness gradually gives way to one of de- 
tachment; outward signs of emotion are few and of 
momentary duration if they do occur. These patients 
are as incapable of sustaining an affective response 4 
they are of sustaining the operations that are necessary, tO 
file information for future reference, or those required fo 
the retrieval of information in recall. PA, 
Experiences, items of impersonal information that are 
i but tenuously registered, are difficult to recall later at wiis 
but there is always some chance of recovering them. + S 
accounts for the odd occasions when amnesic patients 
- succeed in recall. Since their capacity to complete 
operations necessary for recall is also severely impair¢ 
the chances of such successes are slight, but they do 1 an 
-= crease if the patient makes a recovery. Recognition shoul 
be more successful but is not notably so, because amnes 
patients also fail in those operations of testing ‘ane 
checking for fit that precede correct recognition. 
has been argued that these patients display an abnorm 
Hh ‘deficiency of the critical attitude. They do so becaus 
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appreciation and correction of errors in memory ‘de- 
mands the ability to compare the image or message pro- 
duced with a model that is not within sensory reach, a 
flexibility in alternating sets that amnesic patients cannot 
master. Furthermore, they also miss those contextual cues 
that help to correct incipient errors in normal recognition ` 
and recall. 

Amnesia refers to the total unavailability of memories, 
to complete failure in learning, and there is abundant t 
evidence of both in the patients under review, but this 
evidence should not obscure the fact that both the 
anterograde and retrograde variety is also riddled with 
instances of paramnesias — of partially correct, or mis- 


placed and jumbled memories. 


Memory and Old Age 


Normal ageing 


Anecdotal evidence, introspective 
vations all indicate that the capac! 
formation and to recall at will at least recent memories 
declines with the advancing years. This process of de- 
terioration is clearly not co-extensive with maturation or 


indeed with ageing past maturity. Typically, it becomes. 
idespread 


apparent in the seventh decade and then more wid 
as well as steeper with advancing age, but there is much 
ity in this respect, SO that many 
resisted the ravages of ageing with 
This variability within a uniform 
trend shows that what we regard as the normal process of 
ageing is a compound of a progressive trend of decom- 
position and disorganization in the biological systems of 
the body and of discrete accidents that hit these systems 
randomly and with cumulative effects. ; 

As in the amnesic syndrome, no one constituent process 
of learning and remembering is exclusively susceptible to 
the deleterious effects of ageing, but registration appears 
to be relatively more affected than recall or recognition. 


reports, casual obser- 
ity to acquire new in- 


interpersonal variabil 
septuagenarians have 
remarkable success. 
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Old people fall farther below the standards set by the © 
young in tasks that demand new learning, the reproduc- 3 
tion or recognition of recently registered information, 
than in performance that depends on the exercise of old — 
established skills or memory for relatively distant events. 
Several reasons have been given for this age-related deficit, 
including reduced motivation, a negative attitude to 
novelty, a reduced general state of arousal or its opposite, — 
heightened arousal, with a consequent enhancement of 
interference from the autonomic system. 

The evidence for a reduced capacity to process incom- 
ing information with advancing age is quite strong, but — 
the belief that old memories are retained intact while new 
Ones are rapidly lost does not rest on equally solid foun- 
dations. This widely held view has been disputed bya 
number of investigators and some others who endorse. it 
ascribe the differential effect to repeated sublimi inal re- 
hearsals of the early records. Another consideration | 
support of this view is that the categories accordin, 


early learning, by temporally distant experiences. 
subsequent learning or registration had to fit into some 
such category as well as it could, but certainly no more i 
closely than the data that served as its model. Moreové 
to the extent that new information did not fit into a 
established category, the latter had to be modifi 
unlearnt. Much recent learning can be achieved only at 
the cost of some unlearning and the longer one lives the 
more likely it is that one must pay this price. The demand 
to guard a record from assimilation or distortion in- 
creases with age but so also does the effort to meet any, 
such demand, for the capacity to process incoming in- 
formation shrinks with the advancing years. $ 
There are probably several reasons for this contraction 
in capacity, all related to changes in the central nervous 
system and other physiological systems of the organis 
Speed is almost certainly one of the factors or the rate at 
which the incoming data can be ordered and transfo; med 


cavalier use of technical terms, 
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into codable records. Susceptibility to interference effects 
inherent in the operations of registration and recall also 


increases with age and consequently more information 


tends to be lost in the course of both processes. The data 
available for filing are more fragmentary and thus less 
suitable for efficient coding, while those extracted from 
the files are apt to be incomplete. Reduced activity rate 
and a heightened vulnerability to interference also impair 
the search operations in recall, so that these may entirely 
fail of their objective. Errors in recall by incorrect sub- 


stitution are comparatively few in old age. The capacity 


to test the accuracy or appropriateness of data seems to be 
endency to perseveration or 


unimpaired except for a t 
stereotypy. Temporal misplacements of true memories 


obviously also increase with the advancing years. 


Senile and pre-senile dementias 


A willingness to use interchangeably such terms as senility 


and senescence, and perhaps also ageing, may but reflect a 
but it can as well express 


the view that the psychoses of the senium represent a 
tal deterioration that — 


more advanced stage of the men 
sooner or later — is generally discernible in the normal 
process of ageing. The argument for this opinion is a 
flimsy one based on the observation that the defects 
characteristic of normal agein: 


common features and that w! 

differs in degree. To be sure, the memory and learning 
deficit of the normal septuagenarian is present in the 
senile psychoses, but constitutes only a part within a 


larger pattern and the pattern itself is a variable one. 
Senility is a collective term that refers to several noso- 
logically distinct mental disturbances. These include the 
psychoses and other brain diseases observed in the young 
as well as in the old, which, however, may hit the latter 
with more destructive effect because of their lower resist- 
ance, especially in the vascular system. Senility often de- 
notes an amnesic syndrome that starts and develops in old 


g and of senility show some , 
hich is common to both — 
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I age, and is in all essentials identical with other examples 
of this mental disease. In order to distinguish it from 
___ other similar psychoses it has been called presbyophrenia. 
In all likelihood, this disease stems from a disturbance 
in the limbic system and in old age exerts its effect over | 
and above those originating in diffuse cortical damage. 
Much of the latter is caused by cerebro-vascular lesions. — 
Pure senile dementia attributable exclusively to brain 
atrophy is a comparatively rare disease. Its effects, un- 4 
contaminated by those of cerebrovascular accidents, may 
be best observed in the pre-senile dementias in which the — 
memory deficit is not as prominent a deficit as in the — 
senile psychoses. It tends to set in after some other earlier 
= Signs of dementia, which in Alzheimer’s disease may in- 
clude the loss of command over such well-established — 


tas of senility by defini 


BS 
attributes. Whi i ay 
$e ile senile dementia closely resembles the 


mnesic syndrome, the benign forget- 
involves neither disorientation, DOF 
1 experiences, nor does it affect — 
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remembering and indeed often exaggerate the magnitude of 
their incapacity. On all these counts, the malignant for- 
getfulness of the elderly, as Kral (1962) calls it, offers a 
contrast and, in view of the high correlation of its gravity 
with the patients’ mortality, reflects the state of their 
general health. 


Ribot’s laws of regression 


Although a characteristic of most amnesic disorders is a 
tendency to remember events and information better the 
older their memory is, it has been most impressive in | 
cases of senility. Ribot (1882) formulated his first law of 
regression as the gradual extension of the amnesic dis- 
turbance from recent to more distant and then to quite 
remote memories. The proof of his thesis was based on 
Patients who recovered from amnesic conditions and re- 
captured their memories in the reverse order. Ribot’s law 
of regression, confirmed by many other clinical observers, 
has some perplexing implications for the retention of 
memories. If they were stored in a static form, those held 
longer could not outlast the recent ones; therefore, reten- 
tion must involve some dynamic processes. Furthermore, 
as memory for recent events is lost in senility, it has been 
Observed that previously inacc ; 
become resuscitated. Although they emerge in spon- 
taneous rather than in voluntary recall, some inhibitory 
influences seem to be released as recent information is 
forgotten. Several investigators of senile amnesias have 
disputed the validity of Ribot’s law, at least that which 
specifies the course of temporal regression. For Ribot also 
listed other gradients of successive stages in amnesi 
orders. In content, events are first forgotten, followed by 
ideas, then by feelings, and last by actions; in languages 
Proper names, common nouns, adjectives and verbs, inter- 
jections, and finally gestures are lost in this order; in 
affect, those disinterested sentiments that are focused on 
art or science are the first to go, then the ego-altruistic 
ones, for example sexual love or ambition and last the 


; 


essible childhood memories 


c dis- 
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s 
egoistic, such as fear and anger. The common principle N 
‘that underlies all these gradients is the regression from 
the complex and voluntary to the simple and automatic. 

Viewing automatic habits as the most completely or- 
ganized examples of memory, Ribot interpreted his obser- _ 
vations as a regression from the least to the most 3 
organized. Dugas (1931) fully endorsed this tenet and 
carried it one step further to the conclusion that the 4 
apparent loss of memory entails no quantitative but only 4 
a qualitative change, from organized to brute memory ~- : 
using Bergson’s (1911) term. Accordingly Dugas literally 
equated regression with a return in senility to infantile 
tastes, attitudes and linguistic habits, Such a retrogres- 

sion would indeed be facilitated by the sudden re-emet- 
gence and prepotence of childhood memories, so that i 
_ severely confused senile patients may even mistake their 


own children for their parents, their grandchildren for 
their brothers and sisters. 


The memory and learning disorders of senility 


. K 
perience or on some recent communication — over an” 
Over again, and as likely as not tor 


earlier. Their memory defects are often compounded by’ 


dysphasias and apraxias. Apart from these, according ue 

Allison (1962), errors in recalling events in their correct 
_ Sequence, and of previous 
spatial relati 
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aggravated by perseveration and of an excessive depend- 
ence on external cues or on prompting for the retrieval of 
memories that have been registered and retained. 

It would thus seem that the capacity to recall is especi- — 
ally impaired in senility, but Allison, in agreement with 
most other observers, attributes the memory disturbance 
primarily to a registration defect. Experimental studies 
have attempted to isolate the profile of the learning deficit 
in senile dementia from those characteristic, for example, 
of the Korsakoff syndrome and of general paresis. Accord- 
ing to Gregor (1909), for example, the outstanding im- 
pairment in senile dementia is a limited capacity for new | 
learning, especially if literal recall is demanded. The 
material remembered is reproduced logically, but repeated 
opportunities to learn show no improvement. 

In contrast to Gregor’s senile patients, those with Kor- 
sakoff’s disease increased their learning on repeated trials 
until they reached a plateau as fatigue set in. They did so” 
notably by correcting their initial errors, but learnt mean- — 
ingful passages as if they were nonsense, reproducing N 
them in an irrational manner. This tendency they shared 
with paretic patients who, moreover, displayed severe 
limitations in new learning, substituting extraneous 
material for that presented by the experimenter. Repeatec 
tests produced no improvement in their performance, — 
since these patients seemed to be completely impervious to 
corrections. The amnesic disorder in general paresis x- 
tends to distant memories as much or even more 
damagingly than to the recent, and consequently the for- 
mer do not provide much fuel for the patients’ frequent 
confabulations. This is a disease that affects reasoning as — 
well as memory and learning and, as in other dementias, — 
in general paresis many errors of recall can be traced to a 
lack of stable logical connexions between memories. 


7 Types of Pathological Memory 
Disorders 


There are few students of amnesic disorders who have not 
made some attempt to classify those disorders using their ~ 
own criteria or adopting them from the literature. These 
attempts are all but necessary to come to terms with the — 
puzzling, often unpredictable and unsystematic, abnor- 
malities that characterize patients with impaired memory 
function. By separating and redefining those instances 
in which memory works from those in which it fails, it ; 
may be possible to salvage one’s faith in the lawfulness of | 
human nature, a faith that is in danger of collapsing 
when faced with the actual phenomena of amnesic de- 
-fangements. Furthermore, identifying and isolating the 
disorders of memory and learning observed in a patient 1S- 
/ a necessary preliminary to diagnosis, prognosis, and treat- 
ment. The contribution of these endeavours in classifica- 
tion to a theory of memory and learning may be incidental y) 
but is not negligible. f 
___The broadest distinction in the realm of memory dis- 
_ orders is that between amnesias and paramnesias. The 
_ former embrace all instances in which information that 
has once been known or that normally would be registered Au 
17 Hist or unavailable; the latter cover the varieties of 
memory distortion. In Contrast to the negative symptoms — 
of amnesia and hypomnesia, the paramnesias have been 
referred to as the positive symptoms of memory disturb- — 
ance. The same epithet would also apply to those in- A 
stances of hypermnesia, of abnormally detailed or vivid 
recollections of events, that characterize certain mental 
diseases, drug-induced disorders and — reputedly — the 


an moments of death or survival in drowning and w 
f er mortal dangers. 


A widely accepted Principle of classifying memory dis- , 
+ 
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orders is their aetiology, for example, psychogenic versus 
neurogenic, subdividing the latter into surgical ablations, 
cerebral tumours, vascular accidents, degenerative pro- 
cesses, intracranial infection, anoxia, metabolic and toxic H 
disturbances including alcoholic intoxication, nutritional 
deficiency, epileptic seizures. Another principle of classi- 
fication is based on the duration of the disturbance. Tran- 
sient amnesias constitute one pole, the relatively stable or 
progressively deteriorating chronic amnesic syndromes the 
opposite pole, with recurrent episodes and longer lasting 
but reversible disturbances occupying the middle. To 
some extent classifications according to the last two cri- 
teria are interdependent; the senile amnesias of degenera- 
tive aetiology are always chronic, epileptic disturbances — » 
are characteristically episodic, some toxic disorders are apt 
_ to be reversible, but most known causes of transient f 
; 


amnesias — alcohol, anoxia, vitamin B deficiency, yascular 
5 A y 
occlusions — can also result in permanent damage. Á f 


Amnesias 


itually report as instances of 
failure to reproduce on cue an ? 
ve or appetitive response, * 
the forgetting of all kinds 


learned behaviour that 


Animal experimenters hab 
amnesia their rat’s or cat’s 
experimentally acquired aversi 
While amnesia in man refers to 


of information, including some 
does not lend itself to verbal coding, many clinicians re- 
strict the term to describe a patient's inability to remem- i 
ber personal experiences. In accordance with this usage, 
the apraxias, agnosias and aphasias are customarily treated 

as distinct disorders — a custom that will be observed here 
— even though they may be closely associated with and 
stem from much the same basic functional impairment as — 
the amnesias. The apraxic patient’s inability to execute an 
action plan has a close parallel in the amnesic patient’s — 
inability to complete the operations necessary for the 
retrieval of a memory, as does the failure to find the 
Tequired word in nominal aphasia. Jargon aphasia, like 
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confabulation, can be viewed as a disturbance in recog- 
nition, that is, in recognizing the inappropriateness of 
one’s response. Some examples of partial amnesia reported 
in the literature are hard to distinguish from apraxias and 
agnosias, for example, those limited to one sensory moda- — 
lity, to one side of the body, to all musical knowledge. _ 


Retrograde amnesia 


Severe and enduring memory disorders involve the for- 
getting of information that used to be well under the 
patient’s command prior to his illness. The most striking, 
but by no means the only, examples of retrograde amnesia 
are those that affect the patient’s personal experiences, the 
salient data and conditions of his past life, for example; 
his marriage, children, jobs, places where he ‘lived. The n 
content of memories unavailable for voluntary recall or 
for accurate recognition can either be determined by tem- — 
poral boundaries, for example, the year before the onset of 
the disturbance, or by some emotional criterion such as 
events and data relating to a particular person who, in 
certain cases, happens to be the patient himself. 

Retrograde amnesia is rarely complete in the sense that 
all memories dating from a given period of the patient's” 
life history or connected with a person or experience that 
seems to be forgotten in its essentials are entirely out of 
the range of recall or recognition. Apart from the islands — 
in the sea of amnesia, some such. memories may emerge — 
Spontaneously, or indeed be available for voluntary recall 
on some occasions although not on others. All this sug- 
gests that retrograde amnesia is a dysfunction in recall or — 
recognition. It certainly is not a defect in registration Of 
learning, since the events or information affected were once 
securely remembered. Retrograde amnesia could, howevels 
also stem from deranged retention, since some data about 
and from the past — and in many patients a great deal of 


them — may forever remain outside the boundaries of 
recovery. 
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ject to fluctuations but remains substantially stable in its 
extent, except in so far as jt would expand apace with a 
general dementing process. In transient and relatively 
short-term amnesic disturbances, for example, following 
brain surgery or concussion, the retrograde amnesia usu- 4 
ally contracts progressively until only the events that ; 
closely preceded the traumatic incident may remain 
affected. Those events will never be recalled as are other 
personal experiences although details about them can be 
learned from informants; they may reappear as some ; 
dreamlike recollection or may be elicited under hypnosis. 
They were properly perceived but not fully registered and i 
for that reason differ from memories that had been ac- 
curately recalled before they became inaccessible. This 
difference furnishes the rationale for distinguishing the 
retroactive amnesias of a few seconds’ or minutes’ extent 
from the retrograde amnesias. The distinction does not 
imply that in retrograde amnesia memories are lost; they | 5 
may only be difficult of access, but they had gone through 
those processes of consolidation, or coding and filing, that 
are necessary to render information available for future re- am 
call, while in retroactive amnesia those processes were not 


completed. 


p 


Anterograde amnesia R 
rt with an episode of confu- 
sion or complete unconsciousness. Events that take place 
during that period are obviously not registered, although 
the patient may carry out quite intricate action plans so 
that his condition appears to be normal. To the examples 

furnished by the boxing ring and football field can be 
added others from horsemanship and at least one from 
the operating room: the case of a surgeon who in a state 
of post-traumatic amnesia following a head injury — 
directed a colleague to trephine his skull. Post-traumatic — 
amnesias usually clear up within a few hours or days, i; 
-although residual defects can be detected even weeks after p 
the accident. Other examples of anterograde amnesia, Y 


Many memory disorders sta 
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also described as progressive or continuous amnesia and 
amnesia of fixation, persist for the remainder of the 
patient’s life, 

In its severest form, anterograde amnesia entails a seem- 
ingly complete incapacity of learning, yet most patients 


manage to acquire some new information although it may 4 


not amount to much: a face or two, a name, the way to the 
lavatory, one’s bed on the ward. The impairment affects 
memory for life experiences as well as for formal learning. 
The patients may recollect virtually nothing they have 
done or thought or that had happened to them over 
periods of years; they register none of the changes that 
have occurred in their lives or in the world outside, such 
as births or deaths in the family, the outbreak of a war, OF 
a new government. The universe seems to have come to 4 
stop when their illness started, or rather some time before 
that, and they are not aware of having aged since. Persons 
they remember — husband or wife, children, more seldom. 
a friend — also appear to them at the age they last saw 
them before their breakdown. Obsolete fashions and styles 
are preserved with greater fidelity for not having been 
superseded by others in the patient’s memory but — since 
chronic anterograde amnesia is always associated with | 
retrograde amnesia — the reconstruction of the past iS 
Patchy, confused, and at least Partly inaccurate. 
Experientially there is a complete gap for the period 
covered by anterograde amnesia; the present moment — 29 i 
matter how many years have passed — may be felt as if it 


followed immediately upon the last moment of conscious- 4 


ness prior to the amnesic breakdown. If the patient iS 
aware of a gap between the two occasions, he cannot fi 

it or eyen recognize a few landmarks in the empty space: 
He is grossly disoriented in time and if he should name 


the day’s date correctly when asked to, he would produce d 
_ 4 piece of information entirely isolated from all personal 


experiences. Without a firm stance in the present, his tenmt 5 
poral disorientation stretches far beyond the onset of | 
illness so that past memories are apt to become jumbled F 


te 
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displaced from their true chronological order. They may 
retain their true sequential positions but become displaced 
en bloc, or condensed into a narrower span of time than 
that which they had actually occupied. These errors of 
temporal placement occur alike in the recall of personal 
and of public events, and belong rather within the 
patient’s retrograde than his anterograde amnesia. 

Disorientation for time, place and persons is a salient 
feature of the confusional phase that marks the begin- 
ning of many amnesic disorders. The concussed football 
player who carries on the game with skill and verve may 
turn against his own goal and tackle his own team mates. 
The patient on the ward is quite likely to mistake his 
surroundings for a rooming house, for example, and cast 
his fellow patients, nurses and doctors into roles that fit 
such a setting. 

With transient amnesias the disorientation clears up 
completely. If the anterograde amnesia becomes chronic, 
this derangement persists in a much attenuated form. 
Patients are indeed apt to lose their bearings, but often 
learn their way about the hospital grounds and can also 
learn that the place they live in is a mental hospital. After 
a while they recognize at least some of the doctors, order 
lies and fellow patients for what they are, but this learning ~ 
is quite precarious. Unfamiliar faces may be mistaken for 
familiar ones and those seen many times are apt to be mis- 
placed, particularly into a social setting known from be- 
fore the onset of the illness. a 

Much of this disorientation is clearly secondary to the 
anterograde amnesia, and that seems to be entirely a defect 
in registration, in processing the incoming information so 
as to make it available for future reference. Quite a few 
authors have stated the opinion that anterograde amnesia, 
especially if transient, is purely and simply attributable to 
impaired registration. Others have quoted instances of 
latent learning, of patients who were unable to repeat a 


_ message or who appeared to have instantly forgotten some — 


incident, yet reproduced the message accurately or spon- 


1 
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taneously referred to the incident at some later date. These _ 
are incontestably examples of faulty recall; they are also” 
exceptions to a general rule. Far more often than not the 
information that is unavailable to him for immediate re- 
call remains so for the rest of the amnesic patient’s life. 
He absorbs abnormally small amounts of the surrounding a 
events or of messages presented to him for learning and — 
forgets even those small amounts at a much faster rate 
than do normal people, 

Forgetting is not a unitary process. Quite apart from 
the common examples in which Parts or certain features 
of the memory are retained, there are cases in which some 
instruction or rule may be recalled verbally but not be 
manifest in action or, in reverse, an experience may show 
its impact on subsequent behaviour but not be recollected” 
as a distinct memory. Amnesic Patients provide some re- 
markable instances of both these types of partial remem- 
bering. They may, for example, learn a sequential pattern 
in an experimental task well enough to recite it but never- 
theless be unable to execute the task in accordance with 
that pattern. Ranschburg’s (1911) patient exemplified 8 | 
similar paradox, when she correctly stated that, following — 


a lumbar puncture she had just undergone, she would 
have to lie on 


showed considerable anxiety when the shock apparatus i 
was brought into his room. Claparède (1951) illustrat 
this anomaly experimentally when, shaking hands with & 
Patient, he jabbed her with a pin hidden in his fingers. À 
few minutes later he reached out his hand to her again but 
she refused to take it. Asked for an explanation, the 
Patient answered that she was afraid that her hand might 
be hurt with a needle but seemed to be completely U2 
aware that this is Precisely what had happened to her. All 
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she would admit was that people do sometimes conceal 
Pins in their hands. 

Still another variety of partial remembering was exem- 

R plified by Williams and Smith’s (1954) patient after he 

had recovered from an amnesic syndrome that originated 


group of young men, his colleagues in a training pro- 
gramme taken shortly before his illness, he could name 
them all but had no idea of where he had met them. These 
anomalies are indisputably attributable to impaired recall. 
In the last case there is no reason for suspecting any de- 
fect in registration; although in the other instances 
quoted the experiences inaccessible to recall may well 
have been insufficiently coded and filed for future recollec- 
tion, The numerous occasions of grave retention defects 
Over quite short spans of time that have been observed 
in amnesic patients furnish a clear indication of impaired 
registration, This impairment may result in cumulative 

_ effects if recall, too, is disordered, as indeed it is in patients 
who are afflicted with a retrograde as well as an antero- 

-rade amnesia. 

i The joint presence of a deficit in registration and in re- 


cesses is impaired and that its derangement may also 
account for the amnesic patient’s poverty of affect and 
lack of spontaneity. A function manifested in the setting 
up and execution of action plans, without the cues pro- 
vided by biological needs or overlearned habits, might 
supply an explanation. It would also account for the 
amnesic patients’ failures to correct the most palpable and 
often quite incredible errors in recall. 
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’ A 
| Patients with memory disorders are notable alike for their 
lures to recall events or data that would normally be 
embered and for making gross errors in their pur- 
rted recollection of the past. Causal connexions between 
ii y 
{ 


MaA N P tr i A ` 


in tuberculous meningitis. When shown a photograph ofa - 


k: 


-call suggests that a function common to both these pro- 
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the two types of anomaly are plausible enough: the ab- 
sence or unavailability of the correct memory could pro- 
vide an occasion for a pseudo-reminiscence, or conversely, . 
a failure to recognize an illusory memory as such and to — 
sift it out would bar access to the true memory. 9 

The most obvious examples of paramnesia are false 
recollections based on no actual event in the past. Such 


vention, that is pure fabrications, or be based on dreams, — 
or be derived from the histories of other, true or fictional, — 
characters. There may be a factual core in the false recol- F 
lection, but this is blown up and embellished beyond all 

likeness to the original event, Scheid (1934), among 
several episodes of a transatlantic voyage with an amnesic 
patient, reported an occasion when the patient attempted i 
to buy a beer at the bar of the lounge but the barman, On- 
the doctor’s instruction, courteously but firmly refused to 
serve him. The patient reported the incident as one he had 
dreamt but also with a more dramatic conclusion: having — 
been refused the beer he was forcibly thrown out of the 
lounge. He may indeed have been afraid that this might 

happen to him and in recollection confused fact and 

fantasy. The material used to elaborate and reshape a 
actual memory can be drawn from imagination, from 
another person’s history or from the patient’s own past” 


eee into an entirely different phase and setting of his 
( 3 


False recollections are not only the products of errors 


in content or context. Personal memories involye a tW0- 
fold reference, to the past and to oneself, and both these 
references are liable to become deranged. Past events ca? 
be experienced as ongoing, that which happened once 4 
recurrent, the present as a repetition of an identical pre" 
vious experience. The actions and sayings of others can bea 


mistaken for one’s own and one’s own words can 
ascribed to another person, 
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False recollections are very common and quite normal in 
small children who have not learned yet how or when to 
discriminate the data of observation from those of fantasy. 
In adults — unless at the service of artistic creation — they 
constitute a pathological sign and are characteristic of cer- 
tain abnormal personalities or mental diseases. 
Psychopathic personalities who otherwise are not 
notable for memory disorders habitually blend truth with = 
fiction and very likely do so without full awareness. Their 
compulsive tendency to invent stories or to make false 
statements is a symptom known in the literature as 
pseudologia fantastica, in which, however, the fictitious 
-memories are not held so firmly as to be immune to dis- 
proof by rational demonstration. False recollections form 
a sizable portion of paranoid delusions and of the self- J 
deprecatory memories in depression. They are also symp- 
tomatic of schizophrenic patients who are apt to report y 
autobiographical data heard from others as their own. À 
propensity to annex the exploits of other real or ficti- 4 
tious characters to one’s own life history is typical of í 
alcohol addicts and of the paretic, for whom such appro- 
_ priations serve the purpose of self aggrandizement, supply 
" material for bragging. 
False recollections, as shown in Chapter T, are particu- 
larly common in testimony. Many defendants charged 
with homicide or murder have no recollection whatever of 
the crime, especially if it was committed in a state of de- 
ranged consciousness. Sometimes they confess to having 
acted under compulsion, quite unaware that the source of 
the compulsion was in themselves — an alternate per- 
sonality. Often the amnesias and paramnesias brought up 
“in their defence are faked but they can be so implausible 
- that their deliberate fabrication seems quite improbable. 
_ Hopwood and Snell (1933) quote the case of a man who 
had shot his sister and then failed in a suicide attempt. 
he stated that he and his sister had gone 


Ah) On questioning, 
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for a walk and he had taken a gun to shoot a rabbit, but 
found none and therefore had not fired his gun. They met 
two men in the field, who first shot him and then his 
sister, and the last he remembered was seeing his sister 
lying on the ground, X 
A special type of paramnesia distinguished and di 
scribed by Kraepelin (1887) is the associative pseudo- 
reminiscence, This occurs when seeing or hearing about 4 
Person, a patient falsely recollects having met him some- 
where before or having done something with him. It is noti 


where they had lived the year before or what they bad 
d, they will give an answer and 
their answers are often self-contradictory as well as factu~ 
ally incorrect. They supply most of the material that is 
described as confabulation, 3 

The term is not restricted to this type of false auto- 
biographical reporting. It has been used to refer to the 
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fabrications. French authors in particular are careful to 
distinguish mythomania, the invention of fantastic tales, 
from the more homely yarns spun in confabulation and to ~ 
further distinguish confabulation that fills a gap in 5 
memory from other examples of fabulation or fabrication. 
Filling a gap in the patient’s personal memory is indeed 
the typical occasion for a confabulation. Such a definition, 
4 however, is ambiguous in that it may be understood as 
AY entailing the patient’s awareness of such a gap and his 
deliberate invention or borrowing of some material to fill 
it. This would be a serious misconstruction of the cir- 
cumstances that elicit confabulations and would hardly 
be compatible with the observation that, unlike other 
false recollections, confabulations can be provoked by the 
_ interviewer. The way this happens could not be described 
better than was done by Ross (1890) almost eight 
decades ago. p 


An infirmary patient of my own, who lay helpless in bed for 
nine weeks, narrated day by day to us how he had been out 
walking on the same morning, To the usual question of “Where 
have you been today?’ he would reply, ‘Oh, I have been out 
to the Pier, It was blowing quite fresh, but it has done me — 
good. “Haye you had anything to drink?’ ‘Oh, yes; I met a 
friend. I forget his name, but I know him quite well, and we <i 
went to a public house and had three-penny-worth of whisky 
each.” On another day he described himself as having been 
walking in Whalley, of which district I believe he was a native, 
‘and he never failed to praise the beauty of the country, or to — 
meet a friend with whom he had the inevitable three-penny- : 


worth of whisky. 
Except for the rise in the cost of whisky, this dialogue 

i could be replicated from any number of hospitals 

care for amnesic patients. Brodmann (1902) reported an 

terview with a Korsakoff patient who had beer in a 

Frankfurt hospital continuously for the previous two 
ees BS, 3) 


an 
‘months. 
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travelled to Bockenheim where we had breakfast, and then 
went to church, It is a holiday for Catholics [untrue]. Aft 4 
that I drank a bottle of wine with an old friend; one alway i 
finds good company at our regular tavern. Then I looked in 8 

home for a moment, saw the wife and children, My wife w 
been sick for such a long time now, and then I came here t 

your office.” 


Since the patient was a customs Official, the inspection OF 
goods would be as routine an occupation for io 8 
drinking wine at the Bockenheim inn on a holiday 
fact he had attended to his duties — as well as he coul 

right up to the day before his hospitalization, but his w 
had been dead for four years, the 


A second episode, dating a few months later from 
same patient's record, throws light on some other @5P 
Of confabulations that are typical of the amnesic RE 
drome. It was an occasion on which the patient me 
to remember the goal of his endeavours, perhaps bera 
it bore on a fixed concern of his for a medical certificate ; 
leave, 


He was told to fetch it from his office. Without a momente 
Teflection that his office was not in the building, he sêt the 
immediately and was not deterred by finding himself in 
watch room, He went from one room to another, and a 


i : i 
returned reporting without the least embarrassment thal 


Certificate of leave was no longer in his office, as earlier a 
morning he had personally handed it to the Chief ine 
who had given him Permission to stay away from wor 


all these instances {comments Brodmann] there is evida 
of that confabulation so 


OUt evi i of their 
canoes) er becoming aware 

l; Tt is an apt description but for the emphasis on inver 
tiveness an 


Sumer N ted 
d imagination. In fact in the instances qU0™ 
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and in most others the source of the confabulatory 
material is the patients own past. Genuine experiences 
are transposed in time to explain away or round out the 
jncoherencies of the immediate past or, for that matter, 
of a forgotten or faintly remembered episode of the re- 
mote past. The patient’s disorientation in time, in his 
physical and social setting, aids these errors in chronologi- 
cal and situational placement as much as his tolerance of — 
contradiction abets their flow. \ 

A disability to make comparisons between objects 
presented consecutively is probably at the root of the 
amnesic patient’s ‘lack of critical attitude’. As the 
patient’s disorientation recedes, his propensity to con- 
fabulate also diminishes. There are considerable individual 
differences in this respect, and the degree of insight into 
the memory disorder is probably a decisive factor. At any 

‘rate, confabulation is always present in the early confu- 
sional stage of an amnesic syndrome but may disappear 
completely from the chronic patient’s behaviour and give 
way to an extraordinary readiness to admit ignorance. 
Questions about the onset of the patient’s illness are the | iy. 
‘most likely to elicit a confabulatory explanation and | 
typically the mention of an earlier illness or accident that 
= had no causal connexion with the patients present 
K4 infirmity. Y 


y 


Errors in reference x j 
The impression that a completely new experience is the re- 
plicate of an earlier one is familiar to normal and healthy 
people, but is far more common in those with some 
- memory disorder, especially with temporal lobe seizures. _ 
The most familiar version of this paramnesia occurs in 
visual perception and is known as déjà vu, but it has its 
“counterpart in other sense modalities, in thought, and in 
general experience. Janet (1942) declared that déjà vu is 
“an anomaly, not of memory, but of perception, being 
tially a negation of the present nature of an event 
her than an affirmation of its pastness. People with — 
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memory disorders evidently cannot be satisfied with a 
simple dichotomy of the familiar and the new. Quite 
apart from their diffidence in assigning a person, object or 
situation to one class or another, they seem to recognize 
a meaningful third category. Syz’s (1937) patient, fos 
example, when taken back to his room remarked, ‘I cannot 
say that I have been here already, but the room is not 
totally foreign to me.’ 

Déjà vu in healthy people is an isolated phenomenon; 
in epileptic patients it may become recurrent and cases — 
have been reported in which it had become a chronic dis 
order. An example in point was Pick’s (1876) patient whi of 
remarked ‘that ‘from that time on almost every job I did 
in my business appeared familiar to me, as if I had done it 
before years ago, in the same order and under exactly the | 
same circumstances +++ everything that happened about 
me evoked this impression. At times I became conscious of _ 
it the very moment of perception, or a few minutes 
hours later and often only the following day.’ 

Kraepelin also discussed a paramnesia related to déja 
and greatly favoured by novelists, the pseudo-presen 
ments, as they occurred in patients with memory 
derangements. In these hallucinations of memory, events 
as they happen are experienced as if they had been fore- 
told in a dream or a warning and thus been known i 
every detail before their onset. Kraepelin (1887) refer 


to these Paramnesias of temporal reference as identifying — 
pseudo-reminiscences. 


The fact that they are particularly prone to follow 
epileptic discharg 


e, which interrupts the normal activity 
of the brain, supports the view that déjà vu and simi 
anomalies result from an interruption of the perceptual 
Process so that it splits into a past as well as another — 
current experience. That a unitary and continuous event 
can become divided into a series of experientially discrete 
memories is immediately apparent in the symptom oe 
reduplicative paramnesia, Patients with chroni memory — 
disturbances often believe that, for example, a first m se 
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cal examination of its kind is the repetition of an earlier 
one by the same physician and also experience their con- 
tinued hospitalization as something new every time their 
attention is drawn to it. Cameron (1940) described an- 
other type of reduplicative memory disturbance when he 
reported that senile amnesic patients may recall after an 
hour a room with one bed, two windows and four chairs 
as containing four beds, eight windows and sixteen chairs. 

The opposite to the déja vu or déja entendu is the 
jamais vu or jamais entendu phenomenon, an example of 
total failure in recognition. A special case of this type of 
anomaly arises when someone relates as his own doing the 
action of another or prints as his own the words 
originally spoken or written by someone else, Such 
plagiarism can be entirely innocent and be perpetrated by 
perfectly sane people in isolated instances. In senility it 
occurs quite regularly and as a clinical symptom has been 
known as cryptomesia. 

While the appropriation of another person’s actions or 
sayings is a fairly usual occurrence, the reverse misattribu- | 
tion is rare. Projection can be observed quite commonly in | 
normal people as well as in psychopathological cases, but 
that typically entails the attribution of an intent rather 
‘than a completed act or statement to an outsider. Children 
accused of some misdemeanour, adults facing a charge in 

the dock or if they are politicians making speeches, are 
apt to blame friends or enemies for their own culpable 
ch charges may be nourished 


actions. To some extent su 
-by unconscious false recollections but most of them are 
deliberate lies. Amnesic patients may confusedly credit 
others with the execution of some perfectly harmless deeds 
of their own but this is not a very common type of param- 
nesia, largely because those patients remember little of 
_ past actions or pronouncements and what they do recall 
tends to be closely related to themselves. 
I witnessed a striking example of the misattribution of 


- 


“own achievement in recall to an interlocutor, when 


~ one’s O , 
ar or ne occasion I asked a man afflicted with an amnesic 
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syndrome some questions relating to his brothers. The — 
older brother had been killed in a road accident soma ? 
months before the patient’s illness. The younger was 


asked for thus included both data that may not have been 
Properly registered and others that were quite clearly — 
registered and with a powerful emotional impact, but 
which the patient seemed to have forgotten, for the da 
before our interview he mistakenly believed that the mai 
had brought a letter from his brother who had in fact 
been dead for some time. a 
In response to my detailed but entirely uninformative j 
questions, the patient divulged his knowledge of F 
brother’s fatal accident and correctly named all the ca 
cumstances that attended it, as well as all of the detail: 
I had asked about the forthcoming wedding, Since he wa 
aware of and profoundly worried about his memory diss. 
order, I promptly complimented him on this successful 
performance in recall, but he did not accept my reassı 
ance for he was convinced that all the information he | 
given me had in fact just been imparted by me to him. A 
Half an hour later we repeated the entire performance. 1 
asked the same questions, he gave me the same CO! 


im of those events in his family. 
To be unaware of hav: 


Te ing just reported some persona 
significant information 


and to belieye that one has ju! 
been the recipient of all 


grammed the Patient’s responses step by step 


him. His performance 
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instruction, or one of Penfield’s patients (cf. p. 113) whose 
motor responses or recollections were elicited by direct 
electrical stimulation of the exposed cortex. He evidently 
did not recognize his performance as his own but had 
registered accurately enough the transaction that had 
taken place between us and reconstructed it in the only 
manner that made sense to him. 

This interpretation of a most unusual paramnesia 
reaffirms the crucial part played by the patient’s incapa- 
city to programme action sequences in the amnesic 
syndrome. The recollection was false neither in content 
nor in its setting. The patient's disavowal of his active 
participation and his consequent assumption of a purely 
receptive role could hardly be explained by such motiva- 
tional determinants as are at the root of projection. In 
order to distinguish the type of error in recall just 
described from other varieties of paramnesia I gave it the 
name probole, the Greek equivalent of projection which, 
however, carries no motivational connotation. 


Evaluation and Treatment 


Although memory is an important function, tests of ~ 
memory play a relatively small part in clinical assessment, À 
nor is there much that can be done to help people who are 
impaired in that function. Clinical tests of memory are j 
used at times for differential diagnosis but dispositions are 
. more likely to be made on the basis of interviews or situa: 
tional cues. Tests may be used to verify a patient’s co! a 
plaints that his memory is deteriorating and often enough 
fail to confirm his impression, but for all that do nori 
convince him that all is well. They provide the most i 
useful service in controlled evaluations of changes in ~ 
memory function, whether as a result of a treatment or of ? 
some natural process, by furnishing comparable data o 
successive occasions. Naturally, any change observed 3 
tween the successive tests can be evaluated only agai. ain 
data obtained over a similar interval from appropriately 
matched control subjects, who do not undergo the exp! 
mental treatment or other process that is under in: 
vestigation, pe 
Since performance both in learning and in remembering 
involves several processes each of which could be impaired 
independently or to a different degree from the others, 10 
Single technique can be employed as a test of either fun 


tion, There are standardized tests of memory, composed o! : 
several tasks, 


gence quotient, but is of little hel 
or, indeed, for a definition of the patient’s memory di 
order. These goals are far more 


ae 
effectively served by the 
employment of appropriately chosen experimental tests 


p for clinical diagnosis” 
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and interviews, neither of which allow for comparisons 
with population norms or of a specific clinical test of 
memory that has been standardized on various samples 
drawn from the patient population and on healthy people 
as well. 


‘Tests of Memory 


Of the composite memory tests the most widely used is 
Wechsler’s (1945) Memory Scale. Like the same author’s 
Intelligence Scale it consists of several subtests and these 
are: 


I Questions probing personal and current information, 
e.g. ‘How old are you?’ ‘Who is the Mayor of this city?’ 

2 Questions probing orientation, e.g. ‘What year is this?” 
‘What is the name of this place you are in?’ 

3 Tests of mental control such as counting backward 
from twenty to one, or reciting the alphabet. 

4 Tests of logical memory by immediate recall of two 
short narrative passages read to the subject, scored by the 
number of content units reproduced. 
5 Digit span forward and in reverse, as in Wechsler’s . 
Intelligence Scale. 

6 Reproduction by drawing of three symmetrical designs 
immediately after an exposure of ten seconds. 

7 Paired-associate learning. 


Like some older omnibus tests of memory, Wechsler’s is 
TN standardized only with regard to the over-all score, addi- 
tively derived from its subtests. For diagnostic purposes it — 
would be more useful to draw a profile of the subtest 
scores but, since no standards of comparison have been 
established, psychologists often find it more expedient to Oy 
devise their own batteries, including in them tasks that 
sample a larger variety of performances in learning and 
remembering. Williams (1967) has constructed a battery — 
of five tests that instead of compounding scores obtained — 
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from disparate tasks aims at a profile of weighted scores. 
It includes the following items: 


I Digit span forwards and backwards. : 
2 The Rey-Davis learning test: four square boards with 

three rows of three pegs. Eight pegs are loose and the one 
fixed is in a different position on each board. The task is 
to learn the positions of the pegs that cannot be lifted — 

from their sockets. 
3 Word-learning test: learning the definition of un- — 
familiar words, ba. 
4 Delayed recall of nine objects shown as pictures after a k 
lapse of seven to ten minutes, If the.subject cannot recall $i 
all of them, he is helped first by prompting questions ant 
after a further failure, by a recognition test in which h 


shown drawings of twenty-five objects including the nine 
presented for recall, ve 


subject’s early childhood, middle youth, late youth, 21st 
birthday, and recent past, e.g. ‘Can you describe your first 
school?’ “How did you spend last Christmas?’ 


In her previous studies of amnesic patients, William 


(1953) made excellent use of recognition tests which also 
furnished graded clues, 


by showing the object to be 


fied the types of errors that can be made in its perfo 
ance, does not regard it as suitable for patients with A 


ave diagnostic significance in the reproduction of 
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drawings as well, in Benton’s (1955), and in Graham and 
Kendall’s (1960) tests for example, especially for the 
screening of structural brain damage. 

Tests of learning are selected or designed so as to 
determine the type, the amount or the complexity of the 
material that is within the patient’s range of mastery. The 
number of trials or time needed to achieve a criterion of 
learning is of less importance in the study of impaired 
function than it is in the study of normal function, largely 
because most patients with memory disorders hardly bene- 
fit from repeated exposures to the material or from addi- 
tional time. Learning tests extend over a wide variety of 
tasks from the acquisition of conditioned responses and 
manual skills to the learning of verbal material logically 
or by rote. The problem at hand may not indicate an ex- 
ploration over this entire range of performances, but as a 
rule it is desirable to test learning and memory with infor- 
mation presented through more than one sensory channel, 
the auditory and the kinesthetic as well as the visual. This 
consideration is of particular importance when the locali- 
zation of a lesion presents a diagnostic problem. 

The learning and reproduction after no delay, as well 
as after delays of varying lengths, of stories or other 


narrative texts is usually an appropriate test of learning 


and memory with patients. Lists of unconnected natural 
words or nonsense syllables also serve as tests of learning 
and of immediate and short-term memory, and, like the 
stories, can be presented aurally or visually. The digit 
span is widely used to assess short-term retention, 
although it tests concentration rather than memory. More 
informative about memory function is the running digit 
span which presents strings of digits that exceed the 
subject’s immediate retention span, but with the instruc- 


tion to repeat only a given number of the terminal items, 


observing the order of presentation. 

Of necessity, most tests of memory probe retention only 
over relatively short intervals, typically immediately after 
first presentation or the last learning trial and then per- 
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_ incoming data, searching, 


haps again a few minutes, an hour or two hours later, but 
during the same testing session. Performance in life 
situations, however, is more faithfully simulated by tests 
of recall or recognition after much longer intervals when 
the continuity of the test situation and its corresponding 
task-set have been interrupted for some days or weeks 
and the environmental cues are no longer present. 
Performance in delayed recall — whether after five minutes 
or a year — must, naturally enough, be weighed against 
success in original learning and in that regard patients | 
with memory disorder can only rarely be equated with ' 
control subjects. > 
Tests of learning, those that involve the acquisition of 

a skill or of a map no less than verbal tasks, allow for the 
estimation of retention by relearning as well as by recall, 
reproduction or recognition, Some of the original lea) 
ing is almost invariably lost with time and intervening 
events, so that several re-learning trials may be needed to 
reach the level of proficiency attained in original learning. 
The difference between the number of trials on first and 
on second (or any subsequent) occasions gives a measure 
of savings, and this has in several studies of amnesic 
patients shown retention when tests of delayed recall 
Showed none; so may tests of recognition which, more- 
over, allow for a wider choice of sensory channels of 
Presentation than tests of recall, Naturally enough, 
whenever performance is defective it is necessary 10 
ascertain the extent to which an impairment of sensory- 
perceptual or executive functions contributes to the defect- 
Tests of learning and memory must therefore, belstpples 
mented with evaluations of receptor and effector 5 
tions and such processes as, for example, organizing the 
matching, planning and com- 


pleting plans may also be effectively studied in perceptus 
or motor tasks, Bs j 
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long-term memory, that is, the retention of old memories 
and early learning. The content is selected primarily from 
personal experience, for example the first day at school, 
the parental home, the wedding day, etc. Usually it is 
quite difficult or indeed impossible to verify the accuracy 
of the answer, or to help with cues if no answer is forth- 
coming. Questions about salient public events would: 
therefore be preferable, ‘but there are immense differences 
among people in the interest they take in politics, sports, 
or war news, for example. Interviews can be used to probe 
recent as well as old memories, covering alike public and 
private events. They are undoubtedly the most effective 
means to determine a patient’s orientation in time, place 
and towards persons, especially those he has met since the 
onset of his disorder, and the extent of his retroactive and 
post-traumatic amnesia. A topic of special interest for 
interviews is the subject’s recollection of previous ques- 
tions, of the themes discussed or of tests he took earlier in 
the session. 

Answers obtained in interviews are rated primarily for 
the amount and accuracy of the information given, but 
they can be submitted to further scrutiny, for example, 
for a qualitative analysis of the gaps in the content and 
of the attempts, if any, to fill such gaps. While tests of © 
learning and memory aim at quantitive scores, there, 
too, qualitative analyses of the responses are likely to be 
informative about the process and disturbances charac- 
teristic of a patient and these can be standardized. 
Criteria of for example, sharpening, importation, assimila- 
tion to personal needs and concerns, etc., can be estab- 
lished in advance and an example that fits each category 
can then be tallied from the records of the patient's 


response. 


Correcting Disorders 


The treatment of learning defects forms an important 
topic of educational psychology, but a discussion of the 


ta 
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special techniques explored and of the reasons advanced 
for their application is out of place here. Remedial action 
is indicated especially when a student performs at a level 
of proficiency far below his capacity inferred from per- 
formance in other subjects or from extra-curricular 
observations. Accordingly, the remedial programme is to 
train him in special skills or to arouse his interest and 
motivation for mastery. 

Disorders of learning manifested at school frequently 
appear to stem from the student’s refusal to recognize i 
the standards and goals set by the educational system and 
the roots of such rebellion or resistance, in turn, may 
reach into a troubled domestic situation. Much of the 
school counsellors’ efforts is directed at sorting out and 
resolving the conflicts between the student’s and society’s — 
value systems or the tangled interpersonal relations that — 
al interfere with the student’s scholastic progress. These in- ‘ 
A terventions by psychiatrists and other professional persons 
‘> ___ as well as by counsellors often help students with learning 
{ _ Problems. The successes thus achieved are perhaps enough A 

f. to explain why accounts of such interventions should 

occupy so large a portion of the literature devoted to the X 

treatment of learning disorders, but the uncritical reader 
_ of so many enthusiastic case Teports might be tempted to 

oversimplify the problem. 

The case reports describe how the disentanglement and 

resolution or examination of an interpersonal conflict — 
ee for example, the neglect of the child-by the parents, their _ 


unconscious opposition to his success at school, their 
Marital disharmony — ¢ 


scholastic Performance, 


v 
Correcting Disorders 
unless they happen to be cases of, for example, nutritional 


deficiency, certain visual or auditory defects, or dyslexia. 
Learning disorders in adulthood apart from those mani- 


fested in the symptoms of psychiatric diseases consist of 


the inability or insufficient ability to acquire new skills. 
Techniques to enliven the learner’s flagging interest and 
others designed to utilize and transfer his pre-existing 
skills are effective as remedial devices. While they all 


follow certain common basic principles, the method must ` 


obviously be chosen and adapted to the specific problem at 
hand. The basic principles for improving the acquisition of 
motor skills also apply toverballearning, where help by pro- 


viding mediators, by spelling out rules for organizing the 


input and for breaking it up into portions that do not ex- 
ceed the attention span can be spelled out more explicitly. 

In his excellent chapter on improving memory, Hunter 
(1957) concludes that, past the phase of learning, nothing 
can be done about it; there is no known device by which 
retention or remembering can be improved, and that mere 
practice like physical exercise undertaken to strengthen 


muscles will not improve the capacity to learn. In regard 


to defective learning and memory the case may be modi- 
fied somewhat, especially if the problem is the relearning 
of a previously well-established skill, like speech after a 
stroke with dysphasic effects or writing after the paralysis 


of the dominant hand. In some cases relearning must go — 


through the same laborious slow stages as original learn- 


ing but having reached a certain level of proficiency the | 


pace of recovery may accelerate or indeed all the remain- 
ing lost capacity may return at a single stroke. This hap- 
pened with a young man described by Ribot (1882) who 
had lost his spoken and written vocabulary and had to 
relearn both, first in French and later in Latin, all by the 


laborious slow stages that he had gone through at school. 


One day, as he was engaged in these studies, he suddenly 


exclaimed ‘I have a strange feeling that I have known all y 


lost language skills. 


4 


this before.’ From that moment on he rapidly regained his _ 
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More dramatic still is the case reported by Righetti 
(1920) of a man who had fired a pistol, first at his sister- 
in-law and then at himself, and had failed alike in his 
attempt at homicide and suicide. The bullet damaged the 
tip of the man’s right temporal lobe and the adjacent 
area of the frontal lobe. Traumatic amnesia affected the 
entire incident with the gun and extended some distance 
before and after as well. While hospitalized, superimposed 
on this memory loss, the patient developed a retrograde 
amnesia that spread over a month preceding his injury. 
His retrograde amnesia persisted until, two years and three 
months following the accident, the patient recalled in a 
dream the circumstances that had led to his injury and 
with that dream experience recovered in his waking state 
all the memories affected by the retrograde amnesia. 

There is no technique by which the content of normal 
dreams can be prescribed, but the type of amnesia that 
disabled Righetti’s patient is quite responsive to hypnotic 
or psychotherapeutic treatment. Hysteric amnesias, 
according to Parfitt and Gall (1944), yield to mere per- 
suasion, without hypnosis or narcosis, as does also 
malingering. In contrast, only barbiturate hypnosis suc- 
ceeded in eliciting information within the range of retro- 
active amnesia in several of Russell and Nathan’s (1946) 
traumatic patients. Anamnestic drugs are widely used 
with the desired results, but they seem to be quite ineffec- 
tive with chronic amnesic patients, Brain surgery can 
successfully restore some types of severe memory 
disturbance, originating in the mechanical obstruction of 
a cortical pathway, even after several months’ duration, 
but has as yet not been tried for relieving amnesic dis- — 
orders associated with subcortical lesions. 

Claims have been made for the improvement of 
memory function and learning in senile and pre-senile 
Patients by the administration of RNA, or of drugs that 
allegedly stimulate RNA synthesis in the brain (cf. p. 82) 
but lack the support of evidence from independent and, 
controlled studies. It would seem on a priori considera- 
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tions that the more closely the mental defect is associated 
with an irreversible tissue damage in the brain and the 
older the lesion, the smaller is the likelihood of the defects 
being reparable by pharmacological means. 

By and large, the more severe the memory disturbance 
the less can be done to relieve it by any technique — surgi- 
cal, chemical or psychological. Prosthetic devices, such as 
written reminders, calendars, diaries may help the healthy 
person who does not trust his memory, or ageing people 
> who begin to suffer from some deterioration. They may 
even prove useful to some patients with severe memory 
disturbance who are aware of their incapacity, but typic- 
tle insight into their condi- 


ally amnesic patients have lit 
tion, and are as ineffective in those searching and checking 


Bit operations that the employment of such devices involves 
as they are in learning and remembering. If it is dis- 
AN ‘appointing to admit that, with so many seemingly. 

scholarly treatises on mnemotechnics on the shelves of our | 
libraries, no one reliable technique can be recommended to 2 j 
help patients with memory disorders, let us be comforted 
by Mark Twain’s anecdote about the memory expert who 
astounded his audience by remembering hundreds of | 
-= names and faces but, at the end of his lecture, walked ou 


into the rain forgetting his umbrella. 
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This important work analyses disorders of 


memory and learning in relation to normal 


learningyend memory processes: The author 
‘states his belief firmly: topics familiar inf 
clinical psychology cannot be understood 
without a foundation in general psychology, 
yet also human behaviour is determined by 
spontaneously initiated programmes of 
action and ‘does not include a great deal 
that is a response to anything that can be 
termed a stimulus’. From this starting point 
the author sets off on a survey that is 
undogmatic, thorough and always lucid. 
Chapters 2 and 3 discuss, psychological 
theories of learning and remembering, and 
Of the processes that according to the more 


elaborate theories, constitute human learning 


and memory. Chaptgr 4 symmarizegagrreg 2 
uire biplogical theories that have been 
influenced by clinical observations of 
«memory disorders, and that in turn have 
influenced the thought of psychologists. 
"Chapters 5 and 6 present clinical examples 
of disorders in memory and learning and of 
Other related abnormalities, according to the 
nosological categories-of psychiatry and 
ates Chapter 7 treats the same. 
material with different examples and from 
i the poiht of view of dysfunction regafdless 
Of its aetiology. Chapter 8 surveys some of 
the tests in current use to assess clinical 5 
Impairments andthe few techniques available 
to restore defective function 
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